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EFFECTS OF HYPERVITAMINOSIS A ON FOETAL MOUSE 
BONES CULTIVATED IN VITRO 
PRELIMINARY COMMUNICATION 


HONOR B. FELL, D.Sc. 


Foulerton Research Fellow, Royal Society 
(From the Strangeways Research Laboratory, Cambridge) 


AND 


Sir EDWARD MELLANBY, G.B.E., K.C.B., M.D., F.R.C.P., F.R.S. 
(From the Nutrition Building, National Institute for Medical Research, London, N.W.7) 


It was shown in 1938 that vitamin A has the remarkable 
property of controlling the shape and texture of certain 
bones in young animals, so that when it is deficient or 
absent from the body these bones grow abnormally 
(Mellanby, 1938). The effect of this loss of ability of 
vitamin-A-deficient animals to control the shape and texture 
of bone is that the growing bones fail to adapt themselves 
to the developing nervous tissue and often destroy the 
nerves, both peripheral and central, by pressure. It was 
later shown that this dysplasia of bone is due to the fact 
that vitamin A has the function of controlling the position 
and intensity of activity of osteoclasts and osteoblasts 
(Mellanby, 1944). In some places normal osteoclastic and 
osteoblastic activity in growing bone of vitamin-A-deficient 
animals was reversed, so that where bone ought to have 
been removed it was laid down and vice versa, with, 
disastrous effects on the nervous system. The restoration 
of vitamin A to the defective diets brought back the osteo- 
clastic and osteoblastic activity to the normal position and 
the bone to a nearer normal shape. 


The question was asked in the 1943 Croonian Lecture 
at the Royal Society whether this action of vitamin A was 
direct on the bones, or indirect by an action on some inter- 
mediary organ or humoral mechanism, and it was pointed 
out that an answer to this question could probably be 
obtained by tissue-culture experiments. This was one of 
the reasons why the present investigation was undertaken. 


Although, in view of the foregoing results, it might be 
thought more natural to investigate the effect on bone 
growth of reducing the vitamin-A concentration in the 
culture media, for technical reasons it was found easier at 
first to test the effect of abnormally large quantities of this 
vitamin. As these experiments not only gave interesting 
results but also answered the question of whether the action 
of vitamin A on bone is direct or indirect, this preliminary 
account is being published. 

The effect on bones of giving animals diets containing 
excessive amounts of vitamin A has often been observed. 
Collazo and Rodriguez (1933) and Bomskov and Seemann 
(1933) described the fragility and subsequent fracture of 
leg bones in rats given large amounts of vitamin A con- 
centrates in their food. Similar observations were made 
by Davies and Moore (1934), Strauss (1934), and many 
others. It was later demonstrated that bone fragility and 


fracture could be produced by large doses of pure 
vitamin A (Herbst, Pavcek, and Elvehjem, 1944; Pavcek, 
Herbst, and Elvehjem, 1945 ; Moore and Wang, 1945). 

As for the pathological processes in bone associated with 
the production of fragility and fracture, Strauss (1934) 
found that in hypervitaminosis A there was retardation of 
osteogenesis, reduction of endochondral bone formation, 
and a variable degree of osteoclasis only in the region of 
fractures. A more detailed description of the histology of 
this condition was given by Wolbach and Bessey (1942), 
who pointed out that the decalcification and osteoporosis 
were accompanied by a large number of osteoclasts, and 
that there was a greater degree of osteoporosis where the 
remodelling of bone was a normal process—namely, at the 
ends of long bones. Wolbach (1947), in studying the effect 
of hypervitaminosis A on bone in growing dogs, found 
that it accelerated the growth sequences. It caused rapid 
consumption of epiphysial cartilage and, in appropriate 
species, greatly premature closure of epiphyses and 
excessive rapidity of remodelling processes unrelated to 
linear growth of bone. He also found that the substitution 
of compact bone for cancellous bone in conformity to 
normal growth patterns was greatly accelerated, and stated 
that the fractures and sites of occurrence were fully 
explained by acceleration of remodelling. 

Barnicot (1948) studied the direct action of vitamin A 
on bone by applying crystalline vitamin-A acetate locally 
to the bone. He found that it caused intense absorption 
by osteoclastic action, and suggested that the fractures 
observed in rats with hypervitaminosis A might be due to 
local action on the bones. 

It will be seen in the following work that, in tissue 
cultures, bones under the influence of excessive vitamin A 
develop many of the changes described in the -feeding 
experiments referred to above, and the results show that 
these changes are due to the vitamin acting directly on the 
bone. 

Material and Methods 

Material.—The tibiae, fibulae, radii, and ulnae of 17- to 
21-day foetal mice were used. At this stage the epiphyses 
and the distal part of the diaphysis are cartilaginous, but 
for most of its length the shaft consists of a well-developed 
tube of bone enclosing a marrow cavity. These foetal 


mouse bones were particularly suitable for our — 


9 
50 
° 
j 
| 
WIN 
4 
wiv 
Mono 
d 
w/v) 
.N.18 
J 
4 
at 
4 
4 
} 
> 
| 
. 


536 Sept. 2, 1950 


EFFECT OF VITAMIN A ON MOUSE BONES 


BritisH 
MepiIcaL JOURNAL 


because their extremely small size made it possible to culti- 
vate them in vitro at an advanced stage of development. 

Tissue Culture—The bones were dissected from the 
limbs, cleaned of all but a few tags of muscle, and grown 
by the watch-glass method described by Fell and Robison 
(1929). The culture medium consisted of a mixture of 
6 drops of fowl plasma and 2 drops of a concentrated 
extract of 12- to 14-day chick embryo ; the embryo extract 
contained about 130 i.u. of vitamin A per 100 ml., so that 
the concentration of vitamin A in the plasma was thus 
diluted by from one-fourth to one-sixth in the final medium. 
The extract was made with Tyrode’s solution to which 4% 
glucose and, to improve the calcification, 0.2% calcium 
glycerophosphate were added ; the addition of the glycero- 
phosphate made it necessary to omit the acid phosphate 
to avoid precipitation, but the pH of the solution remained 
constant at 7.6. The explants were transferred to fresh 
medium every two to three days. Fresh embryo extract 
was made for each subculture and fresh plasma was usually 
drawn once a week. 

For most of the experiments on the effects of “ artificial ” 
hypervitaminosis pure vitamin-A acetate in an alcoholic 
solution was added to normal plasma. In one experiment 
the physiological activity of vitamin A from “avoleum ” 
(a commercial preparation kindly supplied by British Drug 
Houses, Ltd.) was compared with that of vitamin-A acetate. 
In order to study the effects of “natural” hyper- 
vitaminosis A, the explants were grown in plasma from 
fowls suffering from hypervitaminosis produced by a diet 
very rich in vitamin A. 

Methods Used in Collection and Treatment of Bird 
Plasma.—For tissue-culture work it was necessary to obtain 
the blood and subsequently the plasma not only sterile but 
in such a condition that it did not clot until this was 
required—that is, until the embryo extract was added to 


Fic. 2.—Radius 
from the opposite 
side of the same 
foetus as in Fg. 1, 
after seven days’ 
cultivation in 
medium containing 
1,287-1,490 iu. of 
vitamin A per 100 
ml. of plasma. The 
cartilage has nearly 
disappeared and has 
completely lost its 
basophilia ; the bone 
also is being 
absorbed. (xX 25.) 


Fic. 1.—Radius from a late 
mouse foetus, cultivated in 
normal medium for seven 
days. The terminal cartilage 
is strongly basophil. (x 25.) 


Fic. 4.—Tivia 
from the opposite 
side of the same 
foetus as in Fig. 3. 
after seven days’ 
cultivation 
in medium contain- 
ing about 4,000 i.u. 
of vitamin A per 
100 ml. of plasma. 
Very little cartilage 
or bone remains. 
(x 2) 


make the final culture medium. All the syringes and vessels 
used were sterilized and coated with peanut oil or paraffin 
wax. Precautions were also taken to chill the vessels, 
including the centrifuge tubes, and the blood and plasma 
at all stages. About 30 ml. of blood was drawn from the 
wing vein of each bird into a syringe containing 3 ml. of 
a heparin solution (10 i.u. per ml.), so that the blood con- 


Fic. 3.—Tibia cultivated 
in normal medium for 
seven days. (xX 25.) 


tained about 1 i.u. of heparin per ml. It was immediately 


centrifuged and about 20 ml. of plasma was obtained from 
30 ml. of blood. ; 

Natural Hypervitaminosis-A Plasma.—Cocks were fed 
on diets very rich in vitamin A. For this purpose avoleum 
containing 30,000 iu. of vitamin A per ml. was used : 
5 ml. was given each day—2 ml. in the food and 1 ml. by 
mouth at 9 a.m., 2 p.m., and 5 p.m. Thus each bird received 
150,000 i.u. of vitamin A daily The normal plasma of 
control untreated birds contained about 300 i.u. of 
vitamin A and about 300 i.u. of carotene per 100 ml. In 
the birds fed for about 14 days, as described above, the 
vitamin-A content rose to 1,400-1,500 i.u. per 100 ml., while 
the carotene content diminished to about 125 iu. per 
100 ml. Whether the decrease was due to a diminished 
intake of carotene during the feeding period or to a direct 
action of the large amount of vitamin A given is not 
known. 

“ Artificial” Hypervitaminosis-A Plasma.—This was 
obtained by adding an alcoholic solution of pure vitamin-A 
acetate of known strength to the normal bird’s plasma. The 


amount added varied according to the degree of vitamin-A 


concentration in the plasma required, but the alcohol in 
the plasma never exceeded 1% and usually it was 0.5%. 
The same amount of pure alcohol was added to the normal 
control plasma used in the same experiment. In the earlier 
experiments vitamin-A acetate in alcohol was added to 
normal plasma to bring its content up to 4,000 iu. or 
more per 100 ml. In all the later experiments, however, 
the content of vitamin A in this artificially treated plasma 


4: 
2 
c 
© 
? 
Ae 
as 
? 
a: 
; 
et 
al 
Cc 
te 
ir 
E Ww 
pl 


ressels 
raffin 
essels, 
lasma 
n the 
nl. of 

con- 


Sept. 2, 1950 


EFFECT OF VITAMIN A ON MOUSE BONES eo aa, 537 


Fic. 5.—Area of terminal cartilage from the control tibia 
shown in Fig. 3. Note the broad, deep basophil partitions 
of matrix between the cells. (x 850.) 


was only about 1,400-1,500 iu. per 100 ml. to make it 
comparable with the natural hypervitaminosis plasma. In 
one experiment the vitamin A added to the plasma was 
obtained from avoleum : 8 ml. of alcohol was shaken up 
with 2 ml. of avoleum for about 5 minutes, centrifuged, 
and the clear alcohol, which contained about 6,000 i.u. of 
vitamin per ml., was withdrawn. A small amount of this solu- 
tion was added to the normal plasma so as to bring the 
vitamin-A concentration up to the required amount. Here, 
again, the same amount of alcohol was added to the control 
plasma without added vitamin A. 

Estimation of Vitamin A and Carotene in Bird Plasma.— 
These substances were determined in all the plasma speci- 
mens even where known amounts of vitamin A had been 
added to normal plasma. In such cases the calculated and 
determined results agreed fairly well. The method of 
estimation used closely followed that described by Yudkin 
(1941), a modification of Kimble’s method (1939), and in 
detail was similar to that used by the Cambridge team in 
the investigation of the Medical Research Council (1949) 
on the vitamin-A requirements of human adults. Two 
modifications of detail were made : (a) a sealed glass tube 
was used instead of a corked centrifuge tube when the 
plasma and alcohol mixture was extracted with petroleum 
ether ; and (b) acetic anhydride to prevent turbidity in the 
absorptiometer was not added, as, under the experimental 
conditions employed, it was not necessary. The standard 
curves of reference used in the determination of carotene 
and vitamin A respectively were made from specimens of 
carotene and vitamin A which had been standardized in 
terms of international units. 

Histological Technique.—Most of the explants were fixed 
in acetic Zenker’s fluid and were serially sectioned. Some 
were fixed in absolute alcohol and mounted whole in 
glycerin jelly, a method which gave a very clear general 
picture of the bones. 


Effect of Vitamin-A Acetate 

In these experiments one of each pair of bones was 
explanted in medium containing the alcoholic solution of 
vitamin-A acetate, and the corresponding bone in normal 
medium containing the same amount of alcohol. The 
vitamin was added to produce concentrations ranging from | 
960 to 8,000 iu. per 100 ml. of plasma. The vitamin-A 
content of normal bird plasma is about 300 i.u. per 
100 ml. Forty-six pairs of bones were cultivated in 
this way. 

The control bones in normal medium did not lengthen 
much during cultivation, but deposition and absorption of 
bone continued in vitro. During the first three days most 
of the haemopoietic tissue of the marrow degenerated, but 
usually the necrotic remains had almost disappeared by 
the fifth day, and the other tissues remained healthy for 
the longest period of cultivation (12 days). The soft tissue 
investing the bone grew profusely and formed a large zone 
of migrating cells. 

The effect of the vitamin-A acetate on the experimental 
bones was remarkable. In aconcentration of 2,000-4,000i.u. 
per 100 ml. the soft tissue grew as richly as in the controls, 
but in three days the bone of the shaft began to be absorbed 
and the cartilaginous ends to soften and shrink. The 
process progressed, rapidly, and the entire bone rudiment 
seemed to melt away like a lump of sugar in hot water ; 
in extreme cases, by the tenth day only a few crumbs of 
bone were left scattered in the sheet of actively growing 
soft tissue. It was noted that, the more healthy the culture 
appeared and the more actively it grew, the more dramatic 
was the effect of the vitamin-A acetate. It was rather toxic 
at a concentration of 8,000 i.u. per 100 ml., and produced 
a less striking result than was obtained at 3,000—-4,000 i.u. 


per 100 ml. 


Fic. 6.—Area of terminal cartilage trom the experimental 
tibia shown in Fig. 4. Note the healthy appearance of the 
cartilage cells, which are much closer together than in Fig. 5, 
owing to the almost comp!ete disappearance of the cartilage 
matrix. (X 850.) 
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Histological sections of the experimental bones (Figs. 
1-6), all stained with Delafield’s haematoxylin and chromo- 
trope, showed that the cartilage matrix soon lost its baso- 
philia and at the same time shrank, while the cells appeared 
normal (cf. Figs. 5 and 6). Finally, the matrix of the 
epiphyses vanished completely, leaving only a compact mass 
of chondroblasts, while the diaphysial cartilage was rapidly 
invaded and replaced by the highly cellular connective 
tissue of the marrow cavity. Exactly how the bone was 
absorbed was not clear, and although osteoclasts were 
fairly numerous it was doubtful whether they accounted for 
all the destruction. 


‘Effect of Vitamin A Prepared from Avoleum 


One experiment was made in which “ artificial” hyper- 
vitaminosis was produced by adding vitamin A in the form 
of an alcoholic extract of avoleum to the plasma. Six bones 
were grown in medium containing vitamin A from avoleum 
(1,558 i.u. per 100 ml. of plasma), six in medium containing 
vitamin-A acetate (1,538 iu. per 100 ml. of plasma), and 
six in normal medium (286 i.u. per 100 ml. of plasma). For 
purposes of comparison, one bone of each pair was ex- 
planted in one of the experimental media and its fellow was 
grown in either normal or the other experimental medium. 

The effect of the avoleum vitamin A seemed identical 
with that of vitamin-A acetate. By the-fifth day the carti- 
lage in both series of explants had begun to shrink and 
the bone to be absorbed, while the soft tissue grew pro- 
fusely ; after nine days’ cultivation the explants were only 
one-third to one-half the size of the controls, but the soft 
tissue was still growing actively. 


Effect of Plasma from Fowls Suffering from 
Hypervitaminosis A 


Two experiments were made to find how the effect of 
pure vitamin-A acetate compared with that of the same 
concentration of vitamin occurring “naturally” in the 
plasma of birds suffering from hypervitaminosis A. _ Fowls 
were maintained on a diet containing large quantities of 
ayoleum. When the vitamin A in the blood had reached 
a level of 1,200-1,500 i.u. per 100 ml. the plasma was 
drawn, mixed with embryo extract, and used as a culture 
medium. 

In one experiment eight pairs of bones were explanted. 
The experimental member of each pair was grown for 
12 days in plasma containing 1,435 i.u. of vitamin A per 
100 ml. The control bones were cultivated in plasma from 
normal birds containing 487 iu. per 100 ml. In the 
explants grown in the plasma from the birds with hyper- 
vitaminosis A the diaphysial bone appeared less dense than 
in the controls, but the difference was slight. This con- 
trasted strongly with the results obtained in the experiments 
with pure vitamin-A acetate, in which a concentration in 
the plasma of only 950 i.u. per 100 ml. produced severe 
shrinkage of the cartilage and rarefaction of the bone after 
four to five days’ cultivation. 

In the second experiment the mouse foetuses were slightly 
younger than those in the first. Six bones were grown in 
plasma from fowls with hypervitaminosis A ; the plasma 
used for the first seven days of cultivation contained 
1,235 iu. of vitamin A per 100 ml. and that for the next 
five days 1,545 i.u. per 100 ml., a rather higher level than 
was reached in the first experiment. Six bones were grown 
in normal plasma to which approximately the same con- 
centration of vitamin-A acetate had been added, and six 
were cultivated in normal medium (320 and 296 i.u. per 
100 ml.). All three sets of plasma contained the same 
amount of alcohol. The experiment was arranged so that 


one of each pair of bones was explanted in an experimental 
plasma, and one in either normal plasma or the other 
experimental plasma. 

Apart from a slight rarefaction of the bony shaft, the 
explants grown in the plasma from birds with hyper- 
vitaminosis A showed little change for the first seven days ; 
then the cartilage began slowly to shrink and the bone to 
be extensively absorbed. The effect, however, was far 
less drastic than in the corresponding bones cultivated in 
the same concentration of vitamin-A acetate ; after 12 days 
the changes produced by the “ natural” hypervitaminosis 
were about equivalent to those seen after four to five days’ 
growth in the medium containing the same quantity of the 
acetate. 


Discussion 


These results showed that when vitamin A in tissue cul- 
ture medium is increased from about 300 to 1,200 i.u. per 
100 ml. by adding pure vitamin-A acetate to the plasma 
there is a dramatic effect on foetal bones explanted in 
such a medium. Plasma drawn from birds with natural 


hypervitaminosis A of the same order—that is, 1,200-1,500. 


iu. per ml.—produced by a diet containing an excess of 
this vitamin, affects bone explants in a similar way, but its 
action is much less drastic than that of the artificially 
enriched plasma. What this quantitative difference in 
action is due to is not known. 


One of the most striking observations described above 
is the disintegrating effect on the cartilage .of foetal mouse 
bones of vitamin A in abnormally high concentrations. 
This action is primarily on the matrix, which softens, 
shrinks, and loses its basophilia, while the cartilage cells 
remain normal in appearance. In the hypertrophic carti- 
lage at the ends of the diaphysis these changes are asso- 
ciated with a very rapid invasion and replacement of the 
cartilage by the tissue of the marrow cavity. 

This destruction of cartilage in vitro is clearly related 
to the changes produced in cartilage in vivo by hyper- 
vitaminosis A and described by Strauss (1934), Wolbach 
and Bessey (1942), and Wolbach (1947). In both conditions 
there is abnormally rapid excavation of hypertrophic carti- 
lage by the tissues of the marrow, but in the present work 
the most conspicuous effect is the dissolution of the matrix 
in the uninvaded cartilage, while in Wolbach’s description 
the chief feature is an acceleration of the normal carti- 
laginous sequences. Again, in both the in vivo and in vitro 
experiments there is destruction of bone, but in the 
explants nearly all the bone eventually disappears, probably 
only partly by osteoclasis, whereas Wolbach states that 
in vivo the destruction is limited to osteoclasis in those 
regions where shaping of the bone normally takes place. 
Thus, although the effects of hypervitaminosis A are of the 
same general character in vivo and in vitro, there are con- 
siderable differences in detail. This is probably due to the 
very different environmental conditions in vitro and in vivo, 
and especially to the absence of a blood circulation in the 
explanted bones. 


Summary 


Long bones from late mouse foetuses were cultivated by the 
watch-glass method in medium containing abnormally high 
concentrations of vitamin A. 

When pure vitamin-A acetate was added to the culture 
medium in concentrations of 1,000-3.000 i.u. per 100 ml. the 
matrix of the terminal cartilage softened, shrank, and finally 
almost or completely disappeared, though the cartilage cells 
appeared normal; in the shaft the cartilage was rapidly 
replaced by marrow tissue ; the bone was resorbed, sometimes 
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completely ; the soft tissue surrounding the explant grew as 
vigorously as in the controls cultivated in normal medium. 


“The same results were produced by similar concentrations of 
an alcoholic extract of avoleum, a commercial preparation rich 
in vitamin A, made from liver. ; 


Similar concentrations of vitamin A obtained by using plasma 
from fowls fed on a diet rich in the vitamin had a much less 
drastic effect on the explants. 


We are indebted to Mr. L. J. King, technician at the Strangeways 
Research Laboratory, for his assistance with the tissue culture; to 
Mr. R. J. C. Stewart, chief technician of the Nutrition Building, 
National Institute for Medical Research, for his valuable help with 
the preparation of the birds’ plasma; and to Mr. V. C. Norfield 


for the photographs. t 
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Speaking at the fourth annual conference dinner of the 
Society of Radiographers, Sir Andrew Davidson, Chief Medi- 
cal Officer, Department of Health for Scotland, said that 
the Health Service Acts had made profound changes in the 
administration of the health services—changes made necessary 
mainly because of new and progressive trends in medical 
§cience and a fuller appreciation of the social, economic, and 
industrial effects of sickness and disability. There were many 
gaps to be filled and many deficiencies to be repaired. The 
new health service claimed to be doing that. Many agreed 
that the changes had brought real and appreciable public 
benefits ; but they heard less of them than of the weaknesses. 
The new ‘arrangements had immensely widened the oppor- 
tunities for the prevention and treatment of ill-health wherever 
it arose. But could they take advantage of the opportunities ? 
It was of great advantage that Scotland was not too large to 
prevent personal contacts, yet large enough to be able to main- 
tain a full range of service. Important also was the happy 
circumstance that they had four flourishing medical university 
centres, all of the first rank, which together produced about 
one-third of the new doctors in the United Kingdom. It was 
fortunate also that the pattern for medical care in rural dis- 
tricts had been set up by the Highlands and Islands Medical 
Service. Again, Scotland had a well-developed public health 
service in the counties and burghs. It was too early to make 
any general assessment of positive achievements, but two facts 
stood out: (1) The Service has been accepted and indeed 
welcomed by the public, as 97% of the population are 
included on doctors’ lists; and (2) those who were concerned 
in operating the Service were making strenuous and helpful 
efforts to make it a success. The proper balance between the 
various elements of the Service must be struck. More attention 
would need to be paid to those working in the homes of the 
people, whether they were concerned with prevention or cure. 
The co-operation of the public was needed on how to use the 
Service. Abuses would destroy it. Doctors had told him that 
much of the expenditure on expensive drugs was in response 
to demands by many patients for what they themselves wanted. 
Surely that was wrong. The public should not regard the 
Service merely as a machine which would turn out medicine, or 
spectacles, or dentures, or any other apparatus on demand. 


RESPIRATORY STUDIES IN PARALYTIC 
POLIOMYELITIS 


BY 


R. B. BOURDILLON, C.B.E., D.M. 
E. DAVIES-JONES, M.B., B.S., D.A. 
F. D. STOTT, D.Ph. 


AND 


L. M. TAYLOR, B.M., B.Ch. 
(From the M.R.C. Electro-medical Research Unit, Stoke 
Mandeville Hospital ; the Department of Neurology, 
Oxford ; and the Western Hospital, Fulham) 


The following notes are based on studies at the Western 
Hospital, Fulham, by two of us (L.M.T. and E.D.-J.) 
during the 1949 epidemic of poliomyelitis, and on labora- 
tory studies at Stoke Mandeville Hospital. While many 
of the conclusions are tentative, it has become clear that 
there is much need for improvement in both the design 
and use. of breathing machines. These notes are published 
in the hope of facilitating such improvement. 

The tidal air of a patient in an iron lung can be measured 
without difficulty by the use of a spirometer of the type 
commonly employed in hospitals for the measurement of 
basal metabolism. There are, however, few published 
measurements of this type in cases of poliomyelitis, and 
very few detailed measurements taken from patients in 
tank respirators. Drinker and Shaw (1929) and Shaw and 
Drinker (1929) showed that in healthy subjects in tank 
respirators it was easy to produce a large tidal air with 
minute volumes of over 20 litres a minute at pressures 
of 20 cm. of water. Elam (1948) showed figures for six 
cases of poliomyelitis in respirators, but gave few details 
of the patients’ condition. Binet, Bochet, and Bour (1948) 
gave figures for one patient and four healthy subjects. 

Our studies have been concerned chiefly with the effects 
on tidal air and minute volumes of varying respirator suc- 
tion pressures and stroke frequency. We have also studied 
the effects of varying the patient's posture while in a res- 
pirator, and the changes occurring in convalescent patients 
during and after weaning from their respirators. These 
experiences have indicated a need for a number of altera- 
tions in the Both type of respirator, which are discussed 
later. 

Technique 

1. Spirometers——A commercial spirometer, using a rubber | 
bellows instead of a float, was found to give too high a 
resistance to air flow for accurate work. A spirometer of 
the water-sealed gasometer type was therefore constructed. 
The counterweight guides and pulley were fitted with ball- 
races to reduce friction, and thus the pressure required to 
start the spirometer moving was reduced to only 2 mm. 
H,O. As the spirometer was required to measure much 
smaller tidal airs than normal, the counterweight pulley 
system was designed to give an optional multiplication 
(x2) of the float movement. The sensitivity when this 
was used was 3.67 in. (9.32 cm.) per litre. The spirometer 
included an absorbent for CO,, and was refilled with pure 
oxygen as and when necessary. 

2. Recording Drum.—The recording drum used with this 
spirometer was 12 in. (30 cm.) in diameter and 16 in. 
(40 cm.) high, and gave paper speeds variable at will from 
about 2 in. (5 cm.) a minute to 1 in. (2.5 cm.) a second. 
The highest speed was adequate to display clearly the 
wave-form of each respiration. 
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3. Recording Pressure Gauge.—A recording pressure 
gauge was constructed by modifying an ex-R.A-F. air- 
speed indicator. This gave a pen movement of about 
1.75 mm. per cm. water gauge. The time constant of the 
instrument was less than 1/20 second, so that its response 
was fast enough to record all details of the pressure wave- 
form of the respirators. The pressures were recorded on 
the same drum as the spirometer, so that simultaneous 
records of respirator pressure and tidal air were obtained. 

4. Alveolar CO,.—This was estimated by a Haldane gas 
analysis apparatus after collection in sampling tubes by 
the method of Haldane and Priestley (1935). 

5. To avoid leakage all measurements of tidal air were 
made with a nose-clip and a rubber mouthpiece having a 
flange between the patient’s lips and teeth. 


Glossary 
We use the terms listed below as follows : 


Carina. The bifurcation of the trachea. 

Hypocapnia. A condition with a subnormal concentration of 
carbon dioxide in the blood. 

Minute volume. The volume of air inhaled or exhaled during 
one minute. 

Regression line (as used in Fig. 2). The calculated straight 
line for which the sum of the squares of the deviations of 
volume from the line is a minimum. 

Reserve air (= supplemental air). The volume of air which 
the subject can expel with an effort after the end of a normal 
expiration. 

Tank respirator. A breathing machine in which the whole of 
the patient’s trunk and limbs are enclosed in a nearly rigid 
box. 

Tidal air. The volume of air inhaled or exhaled during a 
single respiration. 

Vital capacity. The maximal volume of air which a subject 
can exhale after the fullest possible inspiration. 


All volumes quoted in this paper are measured at approxi- 
mately 18° C. and include water vapour at approximately 
15.5 mm. Hg. 

Subjects Tested 


Among the subjects studied were nine patients for whom 
respirator treatment was considered essential. Five of these 
were considered too ill for experimental tests and died 
without having had any measurements of tidal air. Par- 
ticulars of the four surviving respirator cases and of the 
healthy subjects studied are given in Table I (M.C. and 
D.P. died in June and July, 1950). 


Measurements of Tidal Air in Respirators 
Effect of Negative Pressures on Tidal Air 
About 600 measurements of tidal air were made and 
correlated with the amount of negative pressure in the Both 
and Drinker respirators. The results showed wide varia- 
tions, both between different persons and from day to day 
in the same person. Fig. 1 shows curves relating negative 
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Fic. 1.—Tidal air and respirator suction pressure in two 
healthy adults. Rate of pressure change approximately 20 cm. 
H,O a minute (too rapid for equilibrium). Circles show points 
measured with rising suction pressure, crosses those when pres- 
sure was falling Respirator frequency 20 cycles a minute. Peak 
positive pressures 2 cm. H,O. 


pressure to tidal air in two healthy subjects. It was found 
easy to obtain smooth curves of this type by altering the 
pressure quickly so that unconscious physiological adjust- 
ments of the respiration rate did not have time to cause 
major alterations in the tidal air. In contrast to this, 
Fig. 2 shows points observed in other tests after the 
respirator adjusting valves had been left unaltered for a 
time sufficient for the tidal air to appear constant—usually 
at least one minute after any changes of pressure. These 
graphs show all tests of this type made at a respirator 


TaBLeE I.—Particulars of Subjects Studied in Respirators 


Vital Capacity, Supine 
Total No. 
Height Respiratory Muscles Paralysed, 
Iniuals Sex Age approx. Weight and Date of Onset Fhe nee First Last 
P Measurement Measurement 
Patients 
A.B M. 33 5 ft. 7% in. t. 2 Ib. Intercostals and diaphragm. 65 180 c.cm. 840 c.cm. 
(1-71 m.) (58-1 ke.) 16/11/49 approx. 6/12/49 15/3/50 
M.C FP. 20 5 ft. 6 in. st. 8 Ib. Intercostals and diaphragm More than 215 ¢. 
(1-68 m.) (48-1 kg.) 10/11/49 125 11/1/50 . 
R.J M. 17 5 ft. 6 in. 7 st. 7 Ib. Intercostals wall 31 1,100 c.cm. 1,600 c.cm. 
(1-68 m.) (47-6 kg.) not diaphragm. 30/11/49 26/1/50 
D.P F. 26 5 ft. 6% in. 8 st. Intercostals and diaphragm com- 150 450 c.cm, 600 c.cm. 
(1-69 m.) (50-8 kg.) plete. approx. 1/12/49 15/3/50 
30/7/49 
Healthy Subjects 
D. J.D. F 34 5 ft. 24 in 8 st. 3,200 c.cm. 
(1°59 m.) (50-8 kg.) 
E. D. J. F. 35 5 ft. 92 in. 10 st. 4 Ib 3,000 c.cm 
(1:77 m. (65-3 kg.) 
F. D.S. M. 26 5 ft. 74 in. 10 st. 5 Ib 4,400 c.cm 
(1-71 m.) (65-8 kg.) 
L. M. FT. F 28 5 ft. 4 in. 9 st. 5$ lb. 3,100 c.cm. 
(1-63 m.) (59-6 kg.) 


The weights given for the patients are those stated by them as observed before their illness. During these studies all patients showed great muscular wasting, 
t 
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resistance to hyperventilation, pre- 
sumably by contraction of trunk 
muscles or of the glottis. 
Table II shows certain values cal- 
culated from the dotted lines in Fig. 2 
ff and from curves similar to those in 
Fig. 1. Owing to the wide variations 
y found, the figures in Table II should 
- be taken only as a rough guide. The 
P data for R. J. in particular show the 
i effect of movements of the diaphragm, 
which remained functional. The 
healthy subjects all show less resist- 
ance to the respirator action than do 
the patients. This may be due to many 


/ooor 


200+ 


Healthy 
Suby 


causes, such as unconscious co- 
operation of voluntary muscles in the 
healthy subjects, the development of 
‘ chest rigidity in the patients, or pos- 
sibly to resistance of the laryngeal or 
other muscles against hyperventila- 
F tion, which might occur in the patients 
4, | at unusually low volumes of tidal air 
owing to their wasted condition. 


Optimum Pressures for Tank Respirator 

: It is obvious that the correct suction 
° pressure for respirator patients can be 
best judged by studies of blood oxygen 
and of either blood CO, or alveolar 
1 CO,. If reliable measurements of that 
type are not available, it seems reason- 
able to assume that, unless fever is 
high or obstruction by fluid or mucus 
is present, the normal values of tidal 


+ 


Negdtive Pressures, Cm. 120. 


Fic. 2.—Tidal air and respirator suction pressure in four poliomyelitis patients and 
All measurements taken at steady valve settings, some time after 
The large dots indicate two coincidental observations. 


four healthy adults. 
any change of conditions. 
lines show the calculated regression 


stroke rate of 20 a minute, and include 86. tests on the 
patients with poliomyelitis and 33 on healthy subjects. The 
points show a wide scatter, and even if those measured 
in fairly quick succession—that is, at a few minutes’ interval 
—are joined by lines to give curves, these show wide varia- 
tions in slope, especially in the healthy subjects. The causes 
of the wide scatter shown in these graphs are only partly 
known. In the patients, some of the higher values of tidal 
air were due to an irrepressible desire to be “ helpful ”— 
that is, to a voluntary effort added to the effect of the 
respirator. This was especially marked in R. J. 

The healthy subjects practised as complete relaxation as 
possible. The tests were done at varying times after meals, 
and one subject (E.D.J.) habitually showed unconscious 


air for healthy subjects should be satis- 
factory—that is, that for adults lying 
at rest, with their lungs in a healthy 
state, the tidal air should not exceed 
600 c.cm. and should not be less 
than 400 c.cm. for a respiration rate of 
15 cycles a minute. It should be measured if possible, but 
if this is impracticable the above data suggest that for 
adolescents or adults a suction pressure of —12 to —15 cm., 
according to the freedom of chest movement, is likely to 
be of the right order, and should be tried as a starting 
point. This agrees closely with the conclusions of Wilson 


(1947). 


Dotted 


Effect of Positive Pressure on Tank Respirators 
In some tests (not quoted above) positive pressures of 


'9 to 10 cm. H,O were used with negative pressures of from 


10 to 19 cm. “Oyer this range such increase in tidal air as 
may have occurred with the change from 2 to 10 cm. of 
positive pressure was too small to be detected in our tests. 


TABLE I1.—Relation Between Tidal Air and Respirator Pressure 


pn Healthy Subjects 

D. P. A.B. M.C. R.J 
pressure ( 2O) giving 

—15-3 mec! —7-15 

dal air of 400 c.cm. 16-0 1 id 
Ditto for 500 c.cm. —23-5 —20-7 —10-0 
C.cm. increase in tidal air for each | 
13-1 14-5 18-2 19-9 35-4 
E. D.J. D. J.D. F.D.S. 

pointe, 19-4 and 17-4 39 51-5 and 64 
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(1929) reported that in anaesthetized 
cats treated with curare the tidal air 
+ was practically identical at 22 and 
37 cycles a minute for all pressures 
from +6 to +20 cm. H,O. This 
difference may be due to narrowing 
: of the bronchi during expiration in 
our healthy subjects (who reported 
feeling unable to finish expiration at 
+ _ the higher speeds), or to unconscious 
resistance to over-ventilation. We 
think the latter explanation improb- 
able. 
- All healthy subjects found 20 
cycles a minute, which is the mini- 
mum frequency of the normal Both 
+ respirator, uncomfortably fast. They 
preferred speeds of 12 to 16 cycles 
a minute, more nearly resembling 
those of normal respiration when 
lying down. We see no reason to 


think that adult patients without 


2° wumber of days respira 


fever need higher frequencies than 


Fic. 3.—Vital capacity (v.c.) and tidal air (t.a.) with unaided respiration for two convalescent this in most cases. The obvious 


poliomyelitis cases. 


This agrees with the results of other workers—for example, 
Wilson (1947). While suggesting that positive pressures of 
this order are not of much value in increasing tidal air, 
these tests do not warrant the conclusion that they are 
useless, since it seems possible that they help to maintain 
flexibility of the chest and to assist circulation in the lungs, 
liver, etc. Such observations as were made tended to con- 
firm the belief that positive pressure at part of each stroke 
does help patients to cough. Both A. B. and D. P. developed 
atelectasis at one time, and this aid to coughing was then 
thought to be of definite value, especially if combined 
with a tilt of 15 degrees head downwards. 


Pressure Selected by Patients 

In Fig. 2 the graphs for M.C., A.B., and D.P. all show 
a concentration of points at about —15 cm. pressure. This 
represents the smallest suction with which these patients 
felt comfortable during the later portion of their stay in 
respirators. In the first weeks M.C. became very uncom- 
fortable at pressures less than —22 cm. (at which her tidal 
air varied from 250 to 590 c.cm.). At —16 cm. she felt 
“unable to breathe from the bottom.” Even at —22 cm. 
(and +2 cm.) she showed signs of anoxia at this period. 
R.J., with a milder extent of paralysis and a relatively 
flexible chest, also appeared to like —15 cm. pressure, 
though this gave him a tidal air of over 800 c.cm. and a 
minute volume of 13 to 14 litres. 

From these four cases it would seem that the patients’ 
desires may be a useful guide to correct respirator pressures 
in the absence of all measurements of tidal air or of 
alveolar or blood gases. Owing, however, to the ease with 
which the respiratory centre becomes adapted to abnormal 
concentrations of CO,, the patient may in time come to 
prefer a pressure which causes either alkalosis or acidosis 
(Brown et al., 1948 ; Elam, 1948). 


Effect of Stroke Frequency on Tidal Air 
The patients concerned were not well enough to tolerate 
tests of varying respirator frequency over an extensive 
range. Tests on three healthy adults showed in each case 
a gradual fall with increasing frequency, the tidal air at 
30 cycles a minute being approximately half that at 
12 cycles a minute. In contrast to this Shaw and Drinker 


advantage of using a relatively low 

frequency is that it facilitates a 
tidal air large enough to make atelectasis unlikely, and 
gives less risk of hyperventilation. In the presence of 
active infection other considerations may become dominant 
and make higher frequencies preferable. 


Tidal Air in Patients Removed from Respirators 


Measurements of tidal air and vital capacity form a 
useful aid in judging the rate at which patients can be 
weaned from respirators. Fig. 3 shows such measurements 


for two patients who showed both diaphragmatic and inter- 


costal paralysis. In each case the patient was supine either 
on a bed or on the respirator mattress with the box front 
open and no pump running. 

The lowest curve (for M.C.) is of interest in showing 
what low values of tidal air can be tolerated in a wasted 
convalescent patient. By the 63rd day, with a tidal air of 
150 c.cm., she could tolerate periods of 35 minutes without 
mechanical aids to respiration. At the 125th day she was 
able to stay out for periods of six hours daily, and showed 
an unaided tidal air of 350 c.cm., with an alveolar CO, 
of 5.9%. The two higher curves in Fig. 3 show tidal air 
and vital capacity for A. B., again when unaided by the 
respirator. On the 20th day he showed collapse of the 
lower lobe of the right lung, with a tidal air of 150 to 
180 c.cm. By the 49th day he was out of the respirator 
all day and night, with a tidal air of 290 c.cm. A few days 
later return to the respirator seemed advisable, and he 
finally left it on the 10lst day. On the 119th day he 
showed the tolerable figures of 460 c.cm. for tidal air and 
850 c.cm. for vital capacity.. He was fortunate in regain- 
ing at least partial control of the upper intercostal muscles, 
although the diaphragm and lower intercostals remained 
wholly paralysed. 

Fig. 4 shows spirometer curves for tidal air and vital 
capacity tests for one healthy subject (F.D.S.) and three 
convalescent patients drawn to the same scale. It shows 
graphically how great the damage to respiratory muscles 
may be in cases which survive. The reserve air is shown 
approximately in each case by the depth to which the curve 
falls below the dotted line. The vital capacities of the 
patients are so low as to leave little or no margin for 
emergencies such as an acute respiratory infection. 
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It is customary in most hospitals to nurse | KC. 8/6 ¢.em| VC. 200 
respirator cases in the supine position, tilting RA. %O0c.cm| RA. 40 &-en| RA. /40¢c.cem| R.A. O- 
the head downwards only when fluid collects 
in some part of the respiratory tract. While <000} = 
convenient for both nurses and patients, any 
constant posture is dangerous, and the supine 
position is exceptionally dangerous owing to 
the difficulty of draining the pharynx without 

J000}- a 


excessive tilt and the increased danger of inhala- 
tion of gastric contents if vomiting occurs. 
This applies to all cases needing respirators, and 
especially to bulbar cases whether in respirators 
or not. 

Statistics of deaths from poliomyelitis show 
that a large majority of respirator patients die 
—for example 86% of 834 cases (Bergman and 
Huldt, 1948), 82% of 98 cases (Edwards, 1948), 
57% of 63 cases (Brahdy, 1936), 80% of 76 
cases (Nielsen, 1946). Useful data for earlier 
epidemics are given in the Medical Research 
Council’s Special Report on Breathing Machines 
(1939). A large number of these patients die 
with atelectasis and pneumonia, probably ac- 
centuated, if not chiefly caused by, accumula- oL 
tion of mucus and fluid in the respiratory tract. 
While making due allowance for the cases in 
which death is due to overwhelming invasion 
of the central nervous system it seems reason- 
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able to suspect that a good many such deaths 
could be averted if continuous drainage of the 
main bronchi were assured. Postural drain- 
age is therefore of very great importance in 
many cases. It is well known as a life-saving 
measure in bulbar poliomyelitis, but its possibilities during 
respirator treatment have been little explored. 

The great advantage of the prone position over the 
supine in facilitating drainage is not always appreciated. 
In the supine position, lying flat on a hard surface, there 
is an upward slope from the carina to the lower corner 
of the mouth (with the head turned sideways) of approxi- 
mately 15 degrees. Hence a downward tilt of over 
15 degrees is necessary before drainage can even begin, 
and about 20 degrees is necessary for a useful effect. (These 
figures are only approximate, since the exact angle of slope 
is affected by the shape of the chest, the yield of the 
mattress, and especially by the position of the head at 
rest.) The reverse holds in the prone position. With the 
body lying on a horizontal surface, and with the chin in 
a comfortable position about 1} in. (3.75 cm.) below the 
surface supporting the trunk, there is a downward slope of 
about 15 degrees from the carina to the mouth, so that 
rapid drainage can occur without any tilting of the patient. 
The difference between the prone and the supine position 
thus corresponds to a tilt of about 30 degrees when con- 
sidering the respiratory tract from carina to mouth. For 
drainage of all the bronchi distal to the carina no single 
position can be satisfactory, and changes of posture are 
indispensable. 

Side-effects of Tilting —The drawbacks to lying with the 
head tilted downwards deserve consideration. In our tests, 
two healthy subjects lying prone in an open Drinker res- 
pirator tilted head down at 20 degrees for one hour showed 
oedema of the face, congestion of the nasal mucosa, and 
alterations in the pitch of the voice. This suggests that 
even this moderate angle may cause appreciable cerebral 
oedema, and provides a further reason for using the prone 
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Fic. 4.—Vital capacity tests (v.c.) in one healthy subject and in three convalescent 


respirator patients. R.A. = Reserve air. 

position, where a small angle of tilt may suffice. The 
drastic procedure of tilting to 30 or 35 degrees is, how- 
ever, advised by Galloway and Seifert (1949), who report 
successful results in 15 consecutive bulbar cases. 


Posture in Both and Drinker Respirators.—These res- 
pirators have sloping fronts, which are advantageous to 
patients when supine, but tend to interfere with the 
shoulders in the lateral position and with the chin in the 
prone position. In this respect the Both with the wooden 
front 7/8 in. (2.2 cm.) thick, sloping at 20 degrees, is worse 
than the Drinker with a metal front 3/32 in. (0.24 cm.) 
thick, sloping at 15 degrees. However, changes of posture 
were studied in two patients. The prone position was 
found practicable for A.B. in a Drinker respirator for 
periods up to two hours at a time. The left lateral position 
was also found useful in this patient, following collapse of 
the right lower lobe, but this position was tolerated only 
for periods of two hours at a time, since his left hip became 
tender. A boy of 3 was also nursed in a Drinker for long 
periods in the right and left lateral positions. 

When in the prone position the patient needs one or two 
pillows under the chest and thighs to allow of free abdomi- 
nal movement in respiration, and two pillows under the 
shins to protect the knees and feet from pressure. We have 
found it easy to construct a chest and shoulder support 
from one of the wedge-shaped cushions of foam rubber 
sold commercially for upholstery. The removal of the 
central part of the thin end of the wedge facilitates abdomi- 
nal movement, and the addition of two pads of foam rubber 
projecting above the thick end of the wedge effectively 
protects the shoulders when the respirator is tilted head 
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Effect of Posture on Tidal Air in Respirators.—A series 
of tests on A.B. at different dates showed no decrease in 
tidal air on changing from the supine to the prone or lateral 
positions, at the same respirator pressure. In many tests 
an increase occurred, but it is uncertain if this was due to 
conscious or unconscious use of the accessory respiratory 
muscles or to decreased mechanical resistance. When 
nursing in the prone or lateral positions no increase in 
respirator pressures seemed necessary to secure comfort. In 
two healthy subjects tests showed no regular change in 
tidal air on changing from the supine to the prone position. 


Respirator Mattresses.—In wasted patients the properties 
of the mattress become of great importance. It is cus- 
tomary to use foam-rubber mattresses in respirators, but 
these are often covered with a thick waterproof covering 
of red rubberized fabric. A series of tests made on the 
yield and elasticity of mattresses (to be published later) 
have shown that the use of covers of this type greatly 
increases the local pressure on bony points and removes 
many of the great advantages of the foam-rubber mattress. 
The patient A. B. when in the lateral position on a mattress 
covered in this way soon complained of sore hips. Since 
“dunlopillo ” material is easily washed, and since we are 
informed by the makers that it can be steamed at 100° C. 
(but not 110°C.) without appreciable damage, we would 
strongly advocate the use for all respirator patients of 
foam-rubber mattresses with thin porous cotton fabric 
covers only. 

Conclusions on Posture-—The advantages of the prone 
position with slightly lowered head seem to need the greatest 
emphasis, above all in bulbar cases, whether these are 
treated out of respirators, as is common in this country, 
or in them, as strongly recommended by Galloway and 
Seifert (1949). Improvements in the design of tank res- 
pirator fronts to facilitate changes of posture are badly 
needed. Training. of the nursing staff in team-work when 
changing the posture of respirator patients is also important. 


Hyperventilation 


The ease with which hyperventilation can be produced in 
tank respirators was noted by Drinker and Shaw (1929) 
and should not be forgotten. In healthy subjects consider- 
able hyperventilation can be continued for 24 hours or 
more as shown by Brown et al. (1948), though during sleep 
some mechanism (possibly closure of the glottis) reduced 
the ventilation in at least one of their subjects. In this 
respect tank respirators are in striking contrast to manual 
methods of artificial respiration in which hyperventilation 
is usually impossible, owing to an ensuing rigidity of the 
chest sufficient to overcome its natural elasticity (Henderson 
and Turner, 1941). 

The possible dangers of hyperventilation in respirator 
cases of poliomyelitis need consideration. They are diffi- 
cult to assess not merely because the conclusions of 
workers who have studied hypocapnia vary considerably 
but also because different persons vary greatly in their 
response to hyperventilation. Some of these dangers have 
been described by a number of workers, including the 
following. 

Henderson (1910) and Henderson and Haggard (1918) 
described some very severe tests on anaesthetized dogs, in which 
three dogs died. In human beings with less severe hyperventila- 
tion Hinshaw, Rushmer, and Boothby (1943) found that in tests 
in which “the rate and amplitude of respiration were merely 
doubled” two out of ten aeroplane pilots collapsed in 20 
minutes, with partial or total unconsciousness, and four others 
developed troublesome symptoms. The authors refer to this 


as “such moderate hyperventilation,” but, since the alveolar 
CO, was in all cases reduced to half the normal figure within 
five minutes of starting, we infer that the minute volume was 
four times the normal figure, a rate which we should regard 
as giving considerable hyperventilation. 

Rahn et al. (1946) give quantitative data on the effect of hypo- 
capnia on manual steadiness, mental arithmetic, and other 
faculties, and find a slight drop in. efficiency as the alveolar 
CO, pressure falls to 30 mm. Hg and a rapid fall when this 
pressure sinks below 25 mm., corresponding to a concentration 
at normal pressures of approximately 3%. (The partial pressure 
of alveolar CO, with normal ventilation is usually taken as 
40 mm.) 

Carryer (1947) stresses the dangers of respiratory alkalosis 
and describes it as causing anxiety, confusion, and often a sense 
of suffocation tending to cause yet further hyperpnoea ; sensa- 
tions of tingling or numbness in the extremities, muscle tetany 
(especially carpopedal spasm) follow. He attributes some of 
these symptoms to tissue anoxia. This can be caused by hyper- 
ventilation, because the readiness of oxyhaemoglobin to give up 
oxygen is lessened by a reduction in the CO, content of the 
blood stream. This has long been recognized as the “ Bohr” 
effect. 

A further possible cause of tissue anoxia from hyperventila- 
tion is suggested by the studies of Gibbs ef al. (1942), who 
conclude that a reduction in the arterial CO, content of arterial 
blood causes constriction of the cerebral arterioles. While these: 
authors hold that such constriction will not be sufficient to 
cause anoxia, others such as Davis and Wallace (1942) believe 
that at least sufficient anoxia to produce delta waves is easily 
caused in this way. 

The tetany produced by hyperventilation in man has been 
recorded by many workers, including Grant and Goldman (1920) 
and Schneider (1930). The latter observed great spasticity of 
the chest or shoulder muscles in some of his subjects after 
about 22 minutes of voluntary forced breathing. This seems 
of possible interest in considering the “ rigid chests” of some 
respirator cases. The effects of hyperventilation during anaes- 
thesia are discussed by Seevers er al. (1939, 1940). If hyper- 
ventilation is prolonged a rapid adjustment of the blood alkali . 
occurs, tending to restore the pH of ‘the blood to its normal 
value. The kidneys aid in this process by secreting a more 
alkaline urine. As a result of these adjustments, overbreathing 
is not ‘known to cause death in healthy unanaesthetized human 
beings or dogs. It is, however, uncertain whether hyperventila- 
tion in respirators has often proved lethal in the acute ‘stage 
of poliomyelitis. 


Practical Tests on Hyperventilation in Drinker or Both 
Respirators ——Table III gives the results of a few of our 
tests on healthy subjects, and is intended to show at what 
pressures appreciable hyperventilation occurred. In three 
out of four healthy adults suction pressures of —13 to 
—16 cm. H,O at respirator rates of 14 to 20 a minute 
caused pronounced symptoms of respiratory alkalosis in 
less than 90 minutes from the start, with a reduction of 
alveolar CO, to less than 3%—that is, to less than 25 mm. 
Hg pressure. These findings agree well with those of Rahn 
et al. (1946) quoted above. : 


Hyperventilation in Patients——With patients the res- 
pirator pressures were generally adjusted to the lowest 
value at which the occupants felt comfortable, and no 
signs of overventilation were detected. In three of the 
patients this was only to be expected, since their tidal air 
was small. With R.J., however, a tidal air of about 
800 c.cm. and a minute volume of 16 litres or more was 
common, as is seen in Fig. 2. Even on the first morning 
after entry into the respirator a minute volume of 17 litres 
was observed (at pressures of —17 cm. and +2 cm. H,O). 
It seems certain that some hyperventilation occurred, though 
conceivably only during spirometer measurements. No 
symptoms or signs of overventilation were detected. 
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TABLE III.—Respirator Pressures Causing Hyperventilation in Healthy Subjects 


Negative Minute Duration Since 
Subject Pressure Stroke Tidal Air Vol S fP Alveolar S t f Al 
L. M. FT. —15 19-5 1,000 19-5 0 4-46 Tingling + Chvostek’s - at 12 
15 2-45 min. Carpal spasm at 38 min. 
30 2:25 
40 1-95 
FT. —16 16 900 14-4 0 4-4 Tingling in arm and _ bilateral 
; 25 3-94 Chvostek’s sign at 42 min. 
38 2-74 Carpal spasm at 48 min. 
50 2-45 

L. M. T. —13 14-16 900 13-5 Tingling, carpal spasm, and Chvo- 
stek’s sign at 3 min. Brief loss of 
consciousness and sweating hands 
at 45 min. 

F.D.S —15-5 16 980 15-6 tt) 5-5 Ti g at 13 min. Chvostek’s 

16 3-1 ign at 23 min. 
30 3-45 
F.D.S. —13 20 650 13-0 0 5-96 Tingling at 82 min. Chvostek’s 
14 4-14 sign at 92 min. 
34 3-85 
70 3-23 
93 2°85 
124 2-95 
D. 3. B. —14 20 600 12-0 0 Tingling + Chvostek’s sign at 72 
. 26 3-44 min. Trousseau’s sign + carpal 
61 2-88 spasm at 83 min. 
83 2-43 
E.D. J... —16 14-5 575 8-2 0 5-85 No symptoms. 
32 4-75 
69 4-1 
E. D.J Voluntary hyperventilation 2,066 31°0 19-5 Not measured | No symptoms after 19$ min. 


Note: Positive pressures used varied from 0 to 1 cm.H,O. 


Indications for Respirator Treatment 


The high percentage of deaths observed in cases of polio- 
myelitis treated in respirators has led many physicians to 
postpone respirator treatment until the patient is obviously 
struggling for breath. Thus Stimson (1949) remarks: “ The 
contraindications to the use of the respirator, however, are 
so definite that a number of us feel that a patient should 
not be put in until you really have to.” While realizing 
that the dangers of respirator treatment may be appreci- 
able, especially when there is a shortage of nurses, we 
would like to emphasize the physiological grounds for 
thinking it important to use respirators at the earliest 
detectable signs of involvement of the respiratory motor 
neurones. 

Ritchie Russell (1949) has pointed out the close correla- 
tion between muscular paralysis and exercise in the 72 hours 
preceding the onset of paresis. He remarks: “Severe 
physical activity at this stage is almost suicida!.” This 
seems to be especially true in the last 24 hours of the 
pre-paralytic stage. Now the vital capacity of most people 
is about eight times as great as their tidal air when at rest. 
Hence a patient at rest will not show distress from failure 
of respiratory muscles until a very large fraction of their 
power is lost. It seems probable that by that time many 
of their neurones are already out of action, and that the 
remaining ones are being grossly overstimulated by hyper- 
capnia or hypoxia. It therefore seems most important to 
rest these muscles before this stage is reached. A further 
reason for prompt respirator treatment is summarized in 
the well-known adage “ Anoxia breeds anoxia.” It there- 
fore seems important that respirator treatment should not 
be postponed until gross signs of underventilation such as 
cyanosis, difficulty in answering questions, or twitching of 
the alae nasi have developed. 

In the four surviving respirator cases discussed in this 
paper the procedure customary in most hospitals was 
followed, in that the patients were kept under close clini- 
cal observation but respirator treatment was not begun 


until respiratory difficulties were obvious. The time inter- 
vals between the first symptoms of respiratory insufficiency 
and the use of a respirator were as follows: D. P., 26 hours 
50 minutes ; M.C., 24 hours approximately ; R. J., 5 hours 
30 minutes ; A. B., 4 hours 30 minutes. It is of interest 
that of these patients the least recovery of respiratory 
power was shown by D. P. and M. C., who had the longest 
intervals before respirator treatment. Both these patients 
died within a year with acute dilatation of the stomach 
and, in one or both cases, pneumonia. 

In determining the first onset of respiratory weakness 
a rough estimate can be formed by finding how many 
numbers the patients can count out verbally in one expira- 
tion. But if the apparatus is available, some kind of spiro- 
meter is much more accurate. In our opinion a spirometer 
of the type commonly supplied for estimating the basal 
metabolic rate should be kept as an accessory in every 
ward where an appreciable number of respirator cases are 
expected. In the absence of a spirometer of this type, 
simple apparatus can be constructed for measuring “ vital 
capacity,” using either an expanding bellows of paper or 
cloth, or a metal float chamber as in spirometers. It is 
even possible to measure vital capacity by using an anaes- 
thetist’s rubber bag (the 2-gallon (9.1-litre) size may be 
needed for adult males), by tying up the orifice and noting 
the volume of water displaced on immersing the bag in a 
large vessel. By taking measurements of this sort at suit- 
able intervals it should be possible to detect a weakening 
of respiratory muscles in the earliest stages, and to justify 
beginning respirator treatment much sooner than is now 
customary, at least in hospitals where the staff are fully 
trained in the management of respirators. 


As this conclusion was reached only in the later part 
of our studies, we have not yet had practical experience 
of the difficulties which might ensue from this procedure. 
We do not know if the net result would be to increase or 
decrease the number of respirators needed, since a shorter 
period of stay might outweigh an increase in the number 
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of patients given the treatment. It would of course be 
important to avoid respirator treatment in bulbar cases, 
unless they were efficiently drained by tilting or other 
methods. 


Matching of Respirator Frequency to Patient 


The normal respiration frequency of an adult lying down 
is said to be 14 to 16 a minute, falling to about one-quarter 
of this rate during sleep (Sunderman and Boerner, 1949). 
All our healthy subjects when first put in a Both respirator 
found it difficult to adjust to the frequency of 19-20 a 
minute, which is the lowest that the belt of the A.C. power 
unit supplied with the Both outfits can give. These subjects 
felt as if they were not allowed,time to breathe out pro- 
perly, and it was difficult at first to adjust their muscles 
to the unduly early onset of inspiration. On the other 
hand, with the D.C. motor of the Drinker outfit, giving 
speeds down to about 10 strokes a minute, no such 
difficulty was noticed. 

The logical procedure for matching respirator to patient 
would consist in noting the unaided frequency of the 
patient’s respiration and, when this was not excessive, 
adjusting the respirator stroke frequency to the same rate. 
This should give least fatigue to the muscles concerned. It 
seems important to avoid hyperventilation, since this is 
normally resisted (at least in healthy subjects) by contraction 
of respiratory or laryngeal muscles which presumably need 
rest. 


Hypoxia 


It seems clear from the observations of Elam et al. (1948) 
that the use of an oximeter may be of great value in the 
respirator treatment of poliomyelitis. This would make 
the detection of underventilation easy but would give no 
guide to hyperventilation. For the detection of this, 
measurements of alveolar CO, would be of great value, 
and the combined procedure would make it possible to 
determine the best value of the minute volume for a patient 
in any particular phase of his illness. In the absence of 
such facilities it seems wisest to assume that hypoxia is 
more dangerous than hypocapnia, especially when the 
latter is of gradual onset so that the acid-base balance can 
be adjusted by the kidneys. It is therefore reasonable to 
choose a minute volume rather greater than the optimum 
theoretical value for a patient at rest. As is well known, 
many cases require, or at least benefit from, the use of 
oxygen for a considerable period after treatment has begun. 
Further, in order to avoid hypoxia when the tank respira- 
tor is opened for nursing attention, it is very important to 
have some auxiliary apparatus available, such as an Oxford 
inflator or a McKesson or E. & J. resuscitator. 


Suggested Alterations to the Both Respirator 


Experience has led us to think the following alterations 
desirable. The first two seem of considerable importance. 

1. Provision for running at lower speeds than the present 
minimum of 20 strokes a minute. We-suggest that if, for 
economic reasons, an A.C. motor and stepped pulley is 
retained, ratios should be provided giving 12, 15, 18, 21, 
and 24 cycles a minute. This would make it possible to 
give patients rather deeper breaths without so much over- 
ventilation, and would, we think, often make it easier to 
match the respirator speed to the natural rate of the patient. 

2. Alterations to the front of the tank to make the prone 
or lateral -positions less uncomfortable. A reduction of 
slope to 10 degrees or even less is suggested, and the replace- 
ment of the thick wood by light alloy 3/32 in. (0.24 cm.) 
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Fic. 5.—Correction curves for water manometers at 20 cycles 
a minute. These curves and those in Fig. 6 show the amount 
to be added to or subtracted from the observed reading in order 
to obtain the correct pressure. They were obtained by comparing 
the water manometers with a critically damped diaphragm type 
of pressure gauge. Bl, B2, B3 = three different Both respirators. 
D1, D2, D3, D4 = four different Drinker respirators. 


thick. If the front were made in an upper and a lower 
half, with the upper half easily removable, it would be 
much less difficult to change the patient's posture.* 

3. The valve flaps giving control of pressure are at 
present too easily misplaced or obstructed—for example, 
by a pillow placed on top of the respirator. 

4. The provision of an alarm signal to call attention if 
undue leakage or other causes produce a cessation of 
adequate pressure changes. 

5. The addition of a metal pressure gauge in addition 
to the existing water gauge. A note on the errors found 
in the water gauges of existing Both and Drinker respirators 
is added as an appendix. 

6. The tilting mechanism is unsatisfactory and should be 
made easier to operate quickly. ; 

7. A series of minor details could be improved: softer 
sponge-rubber collars, more side openings, castor wheels, 
and an internal low-temperature heater could make the 
machine safer for the patient and easier for the nursing 
staff. 


Summary 

Numerous measurements of tidal air have been made with a 
spirometer on patients and on healthy subjects in Both and 
Drinker respirators, and on patients after respirator treatment 
for poliomyelitis. These measurements show a wide range of 
variation from day to day in most cases. 

It is considered that in the treatment of poliomyelitis with 
respiratory involvement there is much need for measurements of 


*We have to thank Dr. Ritchie Russell for this suggestion. 
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Fic. 6.—Correction curves for water manometers at 25 cycles a 
minute. 


vital capacity and tidal air, ynless frequent measurements of 
blood O, and CO, are practicable. 

Early measurements of vital capacity are suggested in order 
to detect the first signs of. respiratory involvement, with a view 
to resting the muscles concerned by the prompt, use of a 
respirator. The tidal air measurements are indicated as a rough 
guide to the correct setting of respirator pressures so as to avoid 
under- or over-ventilation. 

The potential dangers of hyperventilation are discussed, and 
measurements are given showing the ease with which this is 
produced in respirators. 

Tests on the use of the prone position in respirators are 
described. The importance of using this position is emphasized, 
especially in bulbar cases. 

Some possible improvements in the Both respirator are dis- 
cussed, in particular provision for slower speeds and a reduction 
in the angle of slope and in the thickness of the front panel. 


We wish to acknowledge our thanks to Dr. Ritchie Russell, who 
initiated this work and who has given constant advice throughout it, 
and to Dr. W. Howlett Kelleher, physician-superintendent of the 
Western Hospital, for allowing us free use of clinical material and 
facilities in the hospital, and for his continued co-operation. 


APPENDIX 
Note on Water Manometers in Both and Drinker Respirators 


The water manometers normally fitted to the Both and Siebe 
Gorman Drinker respirators have the great merit of simplicity ; 
they may, however, give very misleading readings because of 
(a) zero error caused by evaporation of the water; (b) over- 
swing due to the momentum of the water column, causing too 
high readings ; and (c) overdamping by viscosity, causing too 
low readings. Of these (a) is not serious provided the level is 
adjusted at regular intervals ; (b) and (c) may compensate each 
other to a considerable extent, but as these two effects depend 
on both the amplitude and the frequency of the motion of the 
water column they cannot generally be made to cancel each 
other at all pressures and rates. 


Figs. 5 and 6 show correction curves plotted for seven 
different respirators. In two of the Boths, the cancellation of 
errors (b) and (c) above is good, but the remaining Both, read- 
ing low by about 40%, demonstrates one of the special dangers 
inherent in the design of the pressure gauge; this large error 
was apparently due to an accumulation of foreign matter in 
the manometer and shows the need for a drainage plug at the 
bottom of all water manometers on respirators.. The existing 
Both gauge cannot be cleaned out without unscrewing it from 
the respirator, which has to be done from the inside. The 
Drinker gauges show clearly the variation of the error with 
different rates and pressures. As «gauges differ in diameter, 
these errors vary considerably from one gauge to another. 

Since it does not seem possible to eliminate these errors over 
the whole range of pressures and rates required, the provision 
of an additional dial-type gauge has much to recommend it. A 
pressure gauge of this type can be made critically damped and 
still rapid enough in response to give true readings at the 
highest rates and pressures ever required. It has the advantage 
that it provides an indication of the correct functioning of the 
respirator which-is visible from a much greater distance than 
the water manometer. 
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Before the last war the General Nursing Council for England 
and Wales required candidates for entry into the nursing 
profession to hold certain minimum standard qualifications. 
Among these was the passing of the school certificate or 
matriculation examination. Since these are soon to be re- 
placed by the general certificate of education, the G.N.C. has 
discussed what subjects of this certificate will be acceptable 
and what the minimum standard should be. It has decided 


that, when it can once again require a minimum standard of 
education for entry into the nursing profession, it will accept 
a pass at ordinary level in two of the following subjects, of 
which one must be English language or English literature: 
English language, English literature, history, geography, and 
religious knowledge. 
these qualifications. 


The G.N.C. cannot at present require 
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INSECTICIDES* 


BY 


P. LESLEY BIDSTRUP, M.B., M.R.C.P. 
(From the Department for Research in Industrial Medicine 
(Medical Research Council), London Hospital) 


The need to increase food production in all parts of the 
world has led to the use of many potentially dangerous 
substances for the control of weeds and insect pests. The 
value of D.D.T. in the control of mosquitoes, flies, and 
certain insects is undisputed, and many other chlorinated 
hydrocarbons have found a special use in pest control. 
Some of these substances are extremely toxic to man. Con- 
trol of weeds with sprays containing dinitro-ortho-cresol 
(D.N.O.C.) has increased the yield in cereal crops, but 
in Great Britain alone seven agricultural workers have 
died from D.N.O.C. poisoning in the past five years. The 
average period during which D.N.O.C. is used is only 
six weeks in each year. 


The organic compounds of phosphorus have been 
most recently introduced into the group of potent 
agricultural chemicals. These are effective insecticides 
but extremely dangerous to man unless they are handled 
with extraordinary care. There has been a tendency to 
release agricultural chemicals for use by workers of varying 
experience before the toxic properties have been adequately 
studied. We know little enough about the acute toxicity 
of some of these substances, and almost nothing about the 
long-term effects of repeated small doses. 


Substances Now Used 


During the 1939-45 war organic compounds of phos- 
phorus possessing a nicotine-like action were described by 
Schrader, in Germany, and recommended for use as 
insecticides. It was recognized, also, that these substances 
might prove effective agents in chemical warfare. At the 
end of the war the formulae and methods of synthesis 
of these substances were made available simultaneously to 
scientists in Great Britain and the United States of America, 
and in both countries many of them have been developed 
and tested for use in the control of insect pests. Hexa- 
ethyl-tetraphosphate (H.E.T.P.), tetraethyl-pyrophosphate 
(T.E.P.P.), and  diethyl-para-nitrophenyl-thiophosphate 
(“ parathion”) are now used in many countries throughout 
the world. They are effective in the control of a wide 
variety of pests such as aphides and red spider, and are of 
particular value against insects which may be resistant to 
D.D.T. and the older insecticides (Porter, 1948). More 
recently octa-methyl-pyrophosphoramide (O.M.P.A.) has 
been studied, but its use is not recommended on crops 
which will be used for food. 


These substances are alkylpolyphosphates and potent 
cholinesterase inhibitors resembling in their effects upon 
man di-isopropyl fluorophosphate (D.F.P.). O.M.P.A. 
does not inhibit cholinesterase in vitro but becomes con- 
verted in vivo, probably by the liver, to an active anti- 
cholinesterase substance (DuBois et al., 1950). H.E.T.P. 
owes its action as an insecticide to the presence in the 
manufactured product of T.E.P.P. These substances are 
heavy syrupy liquids which hydrolyse readily in the presence 


*Read in —— a discussion at a meeting of the Section of 
Occupational Health at the Annual Meeting of the British Medical 
Association, Liverpool, 1950. 


of moisture or alkali and lose their toxicity. Pure parathion 
is a clear, colourless, and odourless oily liquid, but the 
commercial product contains amine impurities which give 
it a brownish coloration and a distinctive unpleasant oJour. 
Parathion is only slightly soluble in water and hydrolyses 
slowly. At 25°C. and pH 7 only 50% hydrolysis occurs 
in 120 days (Grob, 1950). Moreover, it is more soluble 
in lipoids than in aqueous media. These properties enhance 
greatly its efficiency as an insecticide, and also its action 
as a poison to man and domestic animals. In a single 
dose both T.E.P.P. and nicotine are more toxic than para- 
thion, but experience and experiment have demonstrated 
that the effects of parathion are more insidious and more 
deadly, especially if exposure is repeated day after day. 


Cases of Poisoning 


H.E.T.P. and T.E.P.P. are mixed with a suitable wetting 
agent to prevent hydrolysis of the concentrated material, 
which is diluted with water immediately before use. Sixteen 
cases of poisoning with these substances have been recog- 
nized in the United States of America since 1947. Although 
moderately severe symptoms occurred in persons affected, 
there were no deaths. By contrast more than 100 cases 
of poisoning and at least six deaths have been reported 
among persons handling parathion in one spraying season. 
Towards the end of 1948 the use of parathion increased 
and in many cases replaced H.E.T.P. and T.E.P.P. because 
of its more prolonged insecticidal action. 

In the United States of America concentrated parathion 
is adsorbed on to attapulgus or bentonite clay to form 
wettable powders containing 15 or 25% of the active ester. 
These may be blended with inert materials to form 1 to 2% 
dusts or diluted with water for use as aqueous sprays. 
Methods of applying dusts and sprays vary considerably 
and include dusting from aeroplanes, mechanical spraying 
from tractors, and hand spraying. In greenhouses, aerosols 
or smoke canisters containing parathion are used. In 
Great Britain parathion is supplied to the user as a con- 
centrated liquid for dilution and use as an aqueous spray. 
Until 1950 relatively small quantities of parathion had been 
applied and only four cases of poisoning have been recog- 
nized up to the time of writing. 

Poisoning has occurred in agricultural workers such as 
field-workers, entomologists, dusting pilots, fruit pickers, 
and nurserymen, and in industrial workers, including 
chemists, formulators, packers, and men employed on 
maintenance in manufacturing plants. 

A welder accidentally cut into a pipe containing parathion. 
Within ten minutes he experienced nausea, vomiting, vertigo, 
and headache. He recovered completely in twenty-four hours. 

A pilot employed in dusting crops from aeroplanes had been 
up twice in one day and crashed into a row of trees on his 


third flight. The man who assisted in loading for the last 


flight said that the pilot had remarked about his eyesight 
diminishing, but passed it off as a minor matter. The investiga- 
tion in this case revealed little, as both the aeroplane and the 
pilot were destroyed by fire (Abrams and Leonard, 1950). 

A plant foreman .and a fellow worker were splashed with 
parathion. The foreman made his assistant wash with soap 
and water and change his clothing at once, but neglected to do 
so himself. Eight hours later nausea, vomiting, abdominal 
cramps, diarrhoea, and constriction of the pupils developed. 
These symptoms persisted and he was admitted to hospital nine 
hours after the onset of his illness. At this time there was 
fibrillary twitching of voluntary muscles and signs of pulmonary 
oedema. Treatment with atropine produced a temporary 
improvement, but death uccurred in coma twenty-one hours 
after exposure to parathion. 
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Signs and Symptoms 


The symptoms and signs of parathion poisoning are 
similar to those produced by D.F.P. and T.E.P.P. They 
are due to inhibition of both pseudo- and specific 
cholinesterase. It is possible that other factors, such as 
accessibility to the central nervous system, may operate 
in altering the clinical manifestations produced by different 
cholinesterase inhibitors. It has been suggested that an 
additional mechanism of toxic action is responsible for 
some of the symptoms of parathion poisoning which have 
not been observed with D.F.P. or T.E.P.P. Jn vitro the 
depression of cholinesterase activity by parathion is 1/30 
of that caused by D.F.P. or neostigmine and 1/300 of 
that caused by T.E.P.P. All four substances affect plasma 
cholinesterase more than that of red blood cells, brain, 
and muscle. The rate of inhibition by parathion is slower, 
but this does not result in lessened toxicity. In experi- 
mental animals the toxicity of parathion equals that of 
D.F.P. and is one-tenth that of T.E.P.P. Both in animals 
and in man symptoms of poisoning with T.E.P.P. are more 
transient (Grob, 1950). 

Inhibition of cholinesterase occurs as the result of the 
combination of the inhibitor with cholinesterase. In the 
case of D.F.P. irreversible combination occurs almost 
immediately and recovery depends upon regeneration of 
cholinesterase. This takes several weeks in the case of 
plasma cholinesterase and several months for red blood 
cell and tissue cholinesterase. Although no symptoms may 
be present until the cholinesterase activity of the effector 
organs is reduced to between 25 and 50% of normal, an 
individual is unduly susceptible to the effects of any cholin- 
esterase inhibitor until normal chclinesterase activity of the 
enzyme is restored. The combination of cholinesterase 
with T.E.P.P. or parathion is seversible for several hours 
after combination occurs, but subsequently becomes 
irreversible (Grob, 1950). It is therefore important that 
atropine should be given promptly and in adequate doses. 

Parathion is lipoid-soluble and readily penetrates the 
skin. Absorption may also occur through the conjunctiva 
or by inhalation or ingestion. It causes no local symptoms 
or signs in the skin, so that absorption by this route may 
pass unrecognized until the characteristic symptoms begin. 
Grob, Garlick, and Harvey (1950) report the toxic effects 
of exposure to parathion in 32 men and 8 women. Death 
occurred in 6 men, severe symptoms in 2 men and 2 women, 
and mild to moderate symptoms in 24 men and 6 women. 
In most of these cases exposure occurred in mixing liquid 
parathion with attapulgus clay, but included among the 
fatal cases are field workers and others reported from several 
sources. 


Length of Exposure to Parathion 

The length of exposure to parathion before the occur- 
rence of symptoms varied from several days to several 
weeks. In the fatal cases and in most of the others exposure 
averaging twelve days had occurred during the month pre- 
ceding the onset of symptoms, but in five persons with 
symptoms of mild to moderate severity no exposure is 
known to have occurred prior to the day on which illness 
developed. Warning symptoms, including intermittent 
nausea, vomiting, giddiness, weakness, drowsiness, and 
fasciculation of the eyelids, were noticed by five persons 
before more serious manifestations of poisoning appeared. 
These symptoms were present at intervals for one week, 
but were ignored by the workers. The concentration of 
parathion in the working atmosphere at the time that this 
incident occurred is not known. 


Half of the patients studied by Grob, Garlick, and 
Harvey (1950) began to have symptoms while still exposed 
to parathion. In other cases the illness began from one 
to eight hours after the last exposure. The first symptoms 
are usually anorexia and nausea characteristically increased 
by smoking or taking food and followed within half to two 
hours by vomiting, intense abdominal cramps, excessive 
sweating, and salivation. Giddiness, apprehension, and 
restlessness usually follow the onset of anorexia, but 
occasionally these may be the initial symptoms of 
intoxication. 

Constriction of the pupils is found in all patients with 
moderately severe symptoms, but may be minimal or absent 
in mild cases. Where parathion has been conveyed direct 
to the eye pin-point constriction of the pupil occurs and 
may be unilateral. It is resistant to dilatation with atropine, 
and may take several weeks to return to normal size. 
Muscular twitchings beginning in the eyelids and tongue 
follow shortly after the occurrence of nausea and vomiting. 
In severely poisoned persons the twitching spreads to the 
muscles of the face and neck and involves the extraocular 
muscles, causing jerking movements of the eyes suggestive 
of nystagmus. Generalized muscular twitching and extreme 
weakness may develop in spite of adequate doses of 
atropine, and death can occur from this neuromuscular 
paralysis. 

In addition, diarrhoea, tenesmus, involuntary defaecation 
and micturition, and signs of pulmonary oedema with 
broncho-constriction occur in acutely ill persons. A raised 
blood pressure, refurning to normal as symptoms subside, 
is a constant finding in parathion poisoning. This is 
unusual, since most directly acting cholinergic drugs cause 
the blood pressure to fall (Grob, Garlick, and Harvey, 
1950). Symptoms and signs of effects upon the central 
nervous system develop pari passu with the muscarine-like 
and nicotine-like effects. Giddiness and apprehension are 
accompanied or followed soon by intense headache, and 
in mild cases insomnia or unusual dreaming may be 
noticed. In more severe cases ataxia, tremor, drowsiness, 
diminished concentration, mental confusion, and sometimes 
disorientation and slurring of speech occur. Multiple 
repetition of the last syllable of a word is characteristic. 

Coma develops gradually, and occurs from one to nine 
hours atter the onset of symptoms. All the patients who 
died and two who recovered were deeply comatose, with 
absence of all peripheral reflexes. Coma lasted on an 
average for three hours. Generalized convulsions almost 
invariably occur in comatose patients. Three people who 
subsequently died regained consciousness for several hours 
following the administration of atropine. Examination 
of the fundus in one patient revealed two dioptres of papill- 
oedema, and the cerebrospinal fluid was found to be under 
pressure but otherwise normal. 

In fatal cases death has occurred from one to twenty-one 
hours after the last exposure to parathion, and, on an 
average, nine hours after the onset of symptoms. The 
immediate cause is not known, but may be due to the 
combined effects of neuromuscular paralysis and direct 
depression by parathion of respiratory and circulatory 
centres in the medulla. 


Cholinesterase Activity 
Except for a moderate leucocytosis of 12,000 to 20,000 
white blood cells, there were no abnormal findings in 
ancillary investigations. The urine was normal. Cholin- 
esterase activity of plasma and red blood cells was deter- 
mined. In four persons severely poisoned, two of whom 


Bt. 
ba 
a 
- 
hk 
~ 
~ 
- 


550 Serr. 2, 1950 


POISONING BY ORGANIC PHOSPHORUS INSECTICIDES 


British 
MEDICAL JoURNAL 


died, plasma cholinesterase activity was less than 5% of 
normal, and that of the red blood cells 14% of normal. 
In six less severe cases the enzyme activity was reduced to 
10% and 22% respectively. The rate of return to normal 
activity was determined in eighteen cases and found to be 
for plasma cholinesterase 27% for the, first three days, 5% 
on the fourth day, and only 3% by the tenth day. The 
enzyme in the red blood cells returned at the rate of 10% 
for the first three days and subsequently at the rate of 1 
to 2% daily. The rate of recovery of cholinesterase activity 
of both plasma and red blood cells seems to be independent 
of the degree of exposure or the initial depression. At 
necropsy, which was performed in five cases, capillary 
dilatation hyperaemia and oedema of the lungs is described 
in four cases, oedema of the brain in addition in two cases, 
and in one there was some pneumonitis present, which 
was not considered sufficient to cause death (Grob, Garlick, 
and Harvey, 1950). 

Death has occurred after absorption of parathion through 
the skin and in other instances where the main portal of 
entry seems to have been the respiratory tract. It has not 
been possible to determine the exact dosage of parathion 
which has proved fatal in any single case, either on the day 
on which symptoms appeared or as a result of previous 
exposures. On the basis of animal experiments the acute 
lethal dose has been estimated at 12-20 mg. (1/5-1/3 gr.). 
Gilman (1950—personal communication) considers that 
this calculated lethal dose is too high and suggests that the 
fatal dose is probably a fraction of a milligram per kilo- 
gram, a total dose of less than 10 mg. There is no indica- 
tion at present that any permanent disability results from 
poisoning by parathion. Acute symptoms last from eighteen 
to thirty hours in severe cases, and from six to twenty-four 
hours in patients less severely affected. Mild anorexia, 
giddiness, and anxiety, with headache and insomnia, may 
persist for several days, and in a few cases for several 
weeks. Persons of all ages and of either sex appear to be 
equally susceptible to the effects of parathion (Grob, 
Garlick, and Harvey, 1950). 

Too little is known about the possible effects of long- 
term exposure to small amounts of parathion. Provided 
that the recommendations on the interval between spraying 
and harvesting of edible crops are rigidly observed it is 
unlikely that residues on food sprayed with the stable 
compounds—parathion and O.M.P.A.—will be sufficient to 
cause symptoms in persons eating such foods. It is less 
certain that workers harvesting crops or loading and un- 
loading market trucks are not at risk. Twenty-two men 
developed symptoms of parathion poisoning while picking 
pears in an orchard which had been sprayed ten days pre- 
viously. In handling large quantities of materials even 
slightly contaminated with parathion the risks of absorption 
through the skin and respiratory tract should be considered 
and the safety of workers ensured by suitable protective 
clothing and alternation of work. 


Treatment 


Symptoms due to overstimulation of the autonomic ner- 
vous system and those due to the action of parathion on 
the central nervous system will respond to the administra- 
tion of atropine in adequate doses : 1 to 2 mg. (1/60 to 
1/30 gr.) should be given at the onset of symptoms and 
repeated at hourly intervals until the pupils are dilated or 
the symptoms and signs of pulmonary oedema and exces- 
sive salivation and sweating have subsided. Atropine does 
not protect against the effects at the neuromuscular junction, 
and artificial respiration may be necessary if neuromuscular 
paralysis develops. Facilities for prolonged artificial 


respiration must be available for immediate use in all cases 
of parathion poisoning. 

Where exposure has occurred from splashing of the skin, 
the clothing should be removed immediately and the patient 
bathed with soap and water. Since hydrolysis of parathion 
occurs more rapidly in the presence of alkali, the addition 
of a mild alkali to the water assists in removing it from 
the skin. It is important that the person who removes 
contaminated clothing should be protected against absorp- 
tion of parathion through the skin by wearing natural 
rubber gloves. If parathion has been ingested, vomiting 
should be induced, and this is probably advisable in all 
cases, since it is likely to be swallowed with nasal mucus. 
Postural drainage may be necessary when fluid has accu- 
mulated in the lungs before atropine has become effective. 

The onset of neuromuscular paralysis may occur sud- 
denly and without warning. The patient must be under 
constant observation so that artificial respiration may be 
started immediately if this complication develops. It is 
suggested that equipment for carrying on artificial respira- 
tion should be placed at the patient’s bedside as soon as 
he is admitted to hospital Where muscular weakness 
results in difficulty in swallowing, tracheotomy should be 
performed without delay. Relapse has occurred follow- 
ing apparent recovery after the administration of atropine, 
so that the patient must be kept under observation for at 
least twenty-four hours after symptoms have subsided. 
Since susceptibility to small doses of any cholinesterase 
inhibitor persists until cholinesterase activity of plasma and 
tissues is restored to normal, persons who have been affected 
should not return to work with organic phosphates until 
cholinesterase activity has been shown to be normal. The 
treatment of poisoning by H.E.T.P. or T.E.P.P. is the same 
as that of parathion poisoning. 

Experience in the United States of America in the 1949 
spraying season has demonstrated that, unless all the recom- 
mendations made for the safe handling of organic phos- 
phorus insecticides are carried out in detail, serious illness 
and even death will occur.. The stability of parathion and 
its ready solubility in lipoids may account for the fact that 
most recorded cases have been observed from the use of 
either H.E.T.P. or T.E.P.P. Moreover, exposure to minute 
amounts of H.E.T.P. or T.E.P.P. in spray mist or drift 
causes immediate constriction of the pupils. The inter- 
ference with vision is so great that a man is obliged to give 
up work at once and so avoids any further exposure (W. E. 
Ripper, 1950—personal communication). 


Preventive Measures 


Preventive measures both in the factory and in the field 
should be directed against the risks of absorption by any 
route. The skin must be protected by overalls which fasten 
tightly at the neck and at the wrists. Natural rubber gloves, 
apron, and boots are essential in handling concentrated 
materials, and sprayers should wear waterproof clothing, 
including a hat which protects the head and the back of 
the neck. Complete protection from inhalation can be 
achieved only by means of a full-face gas-mask with 
canister designed for protection against organic vapours, 
acid gases, and smokes (R. A. Fulton, 1950—personal com- 
munication). 

Chemical cartridge respirators with a facepiece of the 
half-mask type may reduce the inhalation hazard consider- 
ably, but such respirators must be tested and approved for 
use. The cartridge must be changed at least twice daily, 
and the facepiece washed in warm water and soap after 
use. This type of respirator does not give adequate 
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protection for aeroplane pilots, greenhouse sprayers, or 
those handling concentrated parathion in enclosed spaces. . FOOD-POISONING IN SHEFFIELD 
Moreover, up to 16 mg. of parathion may filter through in IN 1949 
an eight-hour period, and this together with absorption 
BY 


through the skin around the mask may constitute a fatal 
dose. Several accidents, some fatal, have occurred where 
faulty or untested respirators have been used. 

Protective clothing, including socks and underclothing, 
must be laundered each day. Adequate facilities for wash- 
ing must be available and persons exposed to parathion 
are advised to remove all working clothes and take a bath 
at the end of each day’s work. If parathion is splashed 
on to clothing this must be changed completely, and all 
areas of the skin which have been in contact with the 
soiled clothing must be washed immediately. The hands 
and face should be washed thoroughly in hot water and 
soap before eating and smoking. Whereas these pre- 
cautions may be enforced in factories it is almost impossible 
to ensure that they are carried out in the field. 

Routine estimations of cholinesterase activity of plasma 
and red blood cells should be made at weekly intervals in 
all persons exposed to parathion, H.E.T.P. and T.E.P.P. 
Davies and Rutland (1950) have investigated the variation 
in cholinesterase activity of plasma and red blood cells in 
200 healthy adults of both sexes. Normal activity may vary 
from the mean by as much as 40% (see Table). Moreover, 


Plasma and Red Blood Cell Cholinesterase: Normal Limits of 
Variation in Healthy Adults (Mean = 100) 


Coefficient of Mean — Limits 


Group Variation A 


Plasma cholinesterase: 


rvice 19-9 60-2-139-8 
Males (G.P.) .. 19-1 61-8-138-2 
Females (G.P.) 23-7 52-6-147-4 
All Groups 21-2 57-6-142-4 

R.B.C. cholinesterase: 

Service 11-8 77-2-122'8 
Males (G.P.) .. 14-4 71-2-128-8 , 
Females (G.P.) 12-1 75-8-124-2 
All Groups 15-7 68-6-131-4 


After Davies and Rutland (1950). 


there is an individual variation of up to 26% for red blood 
cell cholinesterase and 37% for the plasma enzyme. There 
may also be a seasonal difference. It is therefore obvious 
that the significance of reduced cholinesterase activity in 
random samples of blood is difficult to assess. Every effort 
should be made to estimate cholinesterase activity in 
each individual before exposure to organic phosphorus 
insecticides occurs, and subsequently at weekly intervals. 
Clearly a more decisive and a more simple test of exposure 
to these substances is urgently required. Organic phos- 
phorus insecticides should be used only by experienced 
operators who fully understand the hazards and who are 
adequately protected and constantly supervised in their 
work. 

I am indebted to the Medical Research Council and particularly 
to Dr. Donald Hunter for the opportunity to study the toxicity to 
man of the new insecticides. Special acknowledgment is due to 
Dr. A. McGhee Harvey and Dr. David Grob, Department of 


Medicine, Johns Hopkins Hospital, Baltimore, and to Dr. D. R. 
Davies, Chemical Defence Experimental Establishment, in the 
United Kingdom. 
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During the long hot summer of 1949 seven small out- 


breaks of food-poisoning in Sheffield produced 36, 4, 20, 
37, 9, 1, and 1 cases of illness respectively. Of these 
108 cases only 13 were notified by general practitioners 
and three by hospitals. The remainder came to light 
through a few of the victims contacting the public 
health department direct and by the staff of the department 
making inquiries among other persons likely to be 
affected. 

A food preparer with a septic hand was found to be 
associated with each of the four outbreaks described 
below, but the association was not necessarily the cause 
of the third and fourth outbreaks. 


First Outbreak 

At 10 p.m. on Wednesday, July 27, 1949, the superin- 
tendent of the Infectious Diseases Hospital informed 
the medical officer of health that he had admitted two 
patients who were very ill with food-poisoning. A visit 
was paid immediately to their home and the possible 
cause of the trouble was ascertained to be a chicken- 
and-rabbit preparation bought from a near-by shop the 
previous day. 

The shop was visited the following morning and the 
source of the meat product was traced to a small local 
food factory which was very clean and well equipped. 
The chicken and rabbit had been prepared the previous 
Saturday by two men who boiled the carcasses in a large 
cauldron, removed the flesh from the bones by hand, 
and immediately reheated the flesh before packing it into 
moulds, adding melted gelatin, and then pressing. After 
cooling, the preparation was stored in a refrigerator until 
the Monday evening, when it was distributed to five 
shops where it was kept in refrigerators until sold on 
the Tuesday and Wednesday. The manufacturer estimated 
that between 500 and 700 persons would eat the meat. 

Although food-poisoning is notifiable in accordance 
with the Food and Drugs Act, 1938, the great impor- 
tance of immediate notification seemed not to be gener- 
ally realized. Inquiry was therefore made at the shops, 
and lists of customers were obtained. When these were 
visited, a total of 36 persons who had been supplied 
from one or other of four of the five shops were found 
to have been affected. Of these, 35 had eaten the 
chicken and rabbit, and one had eaten black-pudding 
from the same food factory. Of other persons who had 
eaten the chicken and rabbit in company with those who 
were later affected, only three groups (comprising one, 
two, and three persons respectively) remained unaffected. 
Two dogs in different households fed on the leavings of 
the victims remained well. . 

Of those persons affected, 13 had consumed the meat 
on the day of purchase and 23 on the following day. 
One man was unaffected after eating the product on the 
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day of purchase but had a moderately severe attack of 
illness when he ate a further portion 20 hours later. 
There were no complaints regarding taste or appearance. 
In every case between 1 and 4 oz. (28 and 113 mg.) of 
meat was eaten. 

On the whole the symptoms were severe, five persons 
being admitted to hospital and several others being in 
bed at home for some days, with the doctor in attendance. 
The seven most severely affected persons had all consumed 
the food about 24 hours after purchase. 

Every case suffered from diarrhoea or vomiting, or 
both. Only five cases did not vomit and in these the 
illness began 5, 74, 84, 10, and 22 hours after eating ‘the 
food. All but four cases had diarrhoea, and in these 
four the illness began 4, 2, 54, and 54 hours after the 
food was eaten. 

Of the 36 persons affected, five had symptoms begin- 
ning within an hour, 21 in one to five hours, and nine 
in five to ten hours after eating, the longest period 
between cating the food and the onset of symptoms being 
This victim was the only one in whom the 
period was over 10 hours. In the worst cases the period 
between eating the food and the onset of symptoms was 
less than 2} hours and there was pyrexia, dizziness, col- 


- lapse; abdominal pain, and muscular cramp. One woman 


was affected even though she had cooked her meat by 
making “ hash.” 

A total of 13 unaffected households were visited. In 
10 of these families the meat had been eaten on the day 
of purchase, and in three on the following day. In no 
case had a domestic refrigerator been used. 

The weather was exceptionally hot at the time of this 
outbreak, the maximum and minimum shade temperatures 
on the Tuesday and Wednesday being 76 and 61° F. (24.4 
and 16.1°C.) and 76 and 64°F. (24.4 and 17.8°C.) 
respectively. 

One of the two men who made the galantine was found 
to have a mild dermatitis of the hands and wrists. The 
condition had been present since infancy, and he had been 
employed in his trade for over 30 years. His hands and 
nose were swabbed at the time of investigation, though 
an interval of five days had elapsed since he helped to 
make the galantine. A heavy growth of Staphylococcus 
aureus, coagulase-positive, phage type 6/47 /53/54 (that is, 
the strain was attacked by phages Nos. 6, 47, 53, and 54) 
was obtained from the hands, but Staph. aureus was not 
isolated from the nose. 

Hand and nose swabs were also taken from the: four 
remaining persons employed in the factory. Staph. aureus 
was isolated from the nose and hands of one of these 
and from the nose of another. Their strains proved untyp- 
able, but neither of them had had any contact with the 
food in question. 

Staph. aureus of the same phage type was isolated from 
portions of galantine removed from the homes of the 
victims. The number of bacteria per gramme exceeded 
20 million, staphylococci predominating. An untypable 
strain was isolated from a paper bag in which one of 
those affected had taken the meat in sandwiches for lunch. 

From one specimen of vomit and six specimens of 
faeces, Staph. aureus, coagulase-positive, was isolated. 
Some of these proved untypable, but the following were 
typed: vomit: phage type 6/47/53/54 (staphylococci 
numerous on primary plates); faeces: 6/42E/47/53/54 
(staphylococci numerous on primary plates); faeces: 
6/47/53 and 53/54, (staphylococci isolated only after 
cultivation in 10% salt broth). 


The staphylococci isolated from the faeces were con- 
sidered by the Central Public Health Laboratory to b 
probably of the same type as that in the food and as that 
from the hands of the food preparer. After a week’s treat- 
ment with penicillin ointment the staphylococci were still 
present on his hands, but none were isolated after a second 
week’s treatment, though the clinical appearance had 
altered very little. 


Second Outbreak 


The second outbreak, on Tuesday, August 23, was asso- 
ciated with an ox tongue brought home from his shop by 
a butcher on the previous Saturday evening. It was par- 
tially cooked the same evening in a domestic pressure. 
cooker, and cooking was completed the next morning 
(Sunday) in the same vessel. The butcher’s wife then 
skinned the tongue, and the family of three, consisting of 
the butcher, his wife, and their adult son, had meals of 
tongue on the Sunday and Monday, and the wife also had 
some for Tuesday’s lunch, all without ill effect. 


On the Tuesday afternoon about } Ib. (113 g.) of the 
cooked tongue was given to a neighbouring family of three 
persons who ate it between them for tea at 5.15 p.m. The 
butcher and his wife also had some of the remainder at 
about the same time. Between 9 and 10 p.m. that evening 
the butcher’s wife and her three neighbours were all seized 
with severe diarrhoea and vomiting, but the butcher himself 
escaped. Two of the victims were admitted to hospital 
and Staph. aureus, coagulase-positive, was isolated from 
the faeces of one of them but unfortunately was not phage 


typed. 


Apart from some weakness, the four victims had} 


recovered by the Thursday morning, when the butcher 
and his wife and son (who also worked at the shop) were 
examined. The butcher had a cut on his left thumb which 
was covered with adhesive plaster; it was very soddened 
and would not heal. The wife had a slowly healing shallow 
ulcer the size of a lentil on one of her knuckles. It had 
been caused by a burn. There were also a few papules on 
her face. The son appeared healthy. 

The bacteriological results were as follows: 

Tongue.—Approximately 2,520 million organisms per g. were 
found, rather more than half of the colonies being Staph. aureus 
coagulase-positive. Three strains were all of phage type 53. 

Butcher's Wife.—Staph. aureus of phage type 53 was isolated 
in large numbers from swabs of her hands and nostrils and in 
smaller numbers from her face. Staph. aureus was not isolated 
from her faeces. She was in fact quite well again by the time 
a faeces specimen was obtainable. 

Butcher.—Staph. aureus phage type 53 was obtained in small 
numbers from swabs of his hands, including the cut, but there 
was a heavy contamination of ‘faecal organisms which he 
alleged arose through handling offal. His nose and faeces were 
negative. 

Butcher's Son —y aureus phage type 53 was found on 
his hands but was not numerous, and Staph. aureus of phage 
type 52A was present in fair numbers in the nostrils. 

Staph. aureus could not be isolated from the brine in which 
the tongue had been salted. 


One suspects, therefore, that the butcher’s wife was prob- 
ably the source of the staphylococcal infection which, on 
the one hand, contaminated the tongue and produced toxin 
from which the food-poisoning arose, and, on the othe! 
hand, infected her husband and son. We particularly noted 
that this home was exceptionally clean. There was no 
domestic refrigerator and the weather at the time was 
very hot. 
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Third Outbreak 


A third outbreak of food-poisoning occurred among a 
group of 80 probationer nurses who on September 14 con- 
sumed a lunch between 12 noon and 1.15 p.m. consisting 
of braised mutton, gravy, creamed potatoes, boiled dried 
peas, and sponge pudding with custard. Between 1 and 
Sam. the next day 20 of them were seized with diarrhoea, 
colic, vomiting, and dizziness, and a further 40 had mild 
abdominal pain with no other symptom. 

The whole ot the food had been prepared by five people 
on the morning of consumption and it was found that the 
only items which all the victims had eaten were the meat 
and gravy and the peas. 

When the investigation was made the man who prepared 
the meat and gravy was not at work; it was later found 
that he had septic fingers. Apparently he had sustained: a 
small burn on a finger a month previously. This had 
healed but still remained somewhat inflamed. In addition, 
two days before the food-poisoning outbreak he had again 
burned his fingers, and septic blisters had developed, which 
resulted in his absence from work. A fairly heavy growth 
of Staph. aureus, coagulase-positive, was isolated from 
each hand. 

Unfortunately none of the suspected food remained for 
examination, and it is unlikely in any case that many 
organisms would have been found in it as it was eaten 
hot almost immediately after cooking. The stool specimens 
from the affected nurses were also negative. 


Fourth Outbreak 


The fourth outbreak of food-poisoning followed an even- 
ing dinner at a café on October 15. The menu comprised 
soup, roast chicken, stuffing and bread sauce, potatoes, 
cauliflower, carrots, apple tart with synthetic cream, and 
coffee. There were ‘55 diners, of whom 37 were taken ill 
during the early hours of the following morning, the symp- 
toms being diarrhoea and vomiting. Owing to a delay of 
almost three days in the notification of this outbreak, nearly 
a week elapsed before faeces specimens could be obtained 
from all those persons affected. No Staph. aureus or patho- 
gens of the coli-typhoid-dysentery group were isolated from 
any of the 35 specimens submitted. 

None of the food suspected could be obtained, but it was 
ascertained by interviewing all the diners that only the 
soup and chicken had been eaten in common by all the 
victims. The soup had been made entirely from a powder 
immediately before the meal. A sample of this powder 
gave a satisfactory bacteriological result. 

The chickens were all prepared by one woman who 
received, cleaned, cooked, and sliced them on the after- 
noon before the meal. The slices were distributed on plates 
and remained in a hot chamber for two hours until they 
were served at about 7.45 p.m. The woman who prepared 
the chickens was constantly sustaining cuts and scratches 
from the chicken bones. All swabs of her hands and 
nostrils taken five days after the dinner gave a fairly heavy 
growth of Staph. aureus, and when one of us examined her 
nine days after the dinner she was found to have a deep 
septic puncture wound in the web between two fingers. 
This she had had for 10 days. 


Conclusions 


Four outbreaks of food-poisoning in Sheffield during 
1949 were associated with Staph. aureus infection of the 
hands of the food preparer. In one outbreak we traced 


the organism through the food and through the victims. In 
another we traced the organism to the food, but in the last 


two outbreaks the specimens required for bacteriological 
proof of the cause were not available. Staph. aureus 
strains are very common in the nose and septic lesions of 
people who have never given rise to food-poisoning, and 
indeed they are not very uncommonly found in the faeces 
of normal persons. For this reason cultures for phage 
typing should be made from separate staphylococcal 
colonies, and more than one colony from each specimen 
should be examined. From our own cases staphylococci of 
phage types other than the one incriminated were also 
obtained. Before concluding that an outbreak of food- 
poisoning is due to Staph.. aureus, a strain of a type 
generally associated with food-poisoning should have been © 
isolated from a number of victims or from one or more 
victims and food. This evidence was forthcoming only in 
the first two outbreaks here described. 

It is evident that the immediate notification of an out- 
break, togethér with speedy investigation, in which atten- 
tion is paid to the hands which prepared the food, is 
important for successful elucidation. 


Summary 
Four outbreaks of food-poisoning are described, all associated 
with Staph. aureus infection of the hands of the food preparers. 


Our thanks are due to Dr. R. E. O. Williams and Miss J. E. - 
Rippon, of the Central Public Health Laboratory, who phage typed 
the staphylococcal cultures and from whom we obtained most 
valuable advice. We thank also the sanitary inspectors of the 
Sheffield Public Health Department for their team-work in obtaining 
information and specimens for examination. 
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THROMBOCYTOPENIC PURPURA DUE TO 
QUINIDINE 


BY 
G. MOODIE, M.B., B.S. 


Although there is a recognized association between 
quinine and purpura (Wintrobe, 1946), it is very rare for 
a haemorrhagic state to result from quinidine therapy. In 
fact, so far as can be ascertained, this is the first case 
to be reported in England, though five cases have been 
published in foreign journals. 


Case Report 

A married woman aged 48 was admitted to hospital on 
December 28, 1949, in early congestive failure following the 
onset of auricular fibrillation. She was found to have mitral 
stenosis, and gave a history of paroxysms of regular tachycardia 
and paroxysms of auricular fibrillation. There was no past or 
family history of allergic diseases or of any haemorrhagic 
diathesis. She asserted that she had not previously received 
quinidine, and this was checked with other hospitals that she 
had attended. The auricular fibrillation was confirmed by 
electrocardiograms and the patient rapidly responded to 
“ digoxin.” 

Quinidine sulphate, 3 gr. (0.2.g.), was given on December 30 
and 31 and regular sinus rhythm resulted. Ten days later (see 
Chart) a daily maintenance dose of 3 gr. of quinidine sulphate 
was started after three attacks of paroxysmal regular tachy- 
cardia. A slight epistaxis began on January 12, 1950, before 
the third dose was given, and continued all day. In the evening 
the patient had a slight vaginal haemorrhage and developed 
purpura ; quinidine was then discontinued, after 9 gr. (0.6 g.) 
had been given. At first numerous petechiae were present on 
the legs and the mucous membranes of the lips and gums, with 
isolated ones on the face, trunk, upper arms, and thighs. 
During the next twelve hours the rash became more profuse 
and several ecchymoses developed: 

On January 13 a blood smear showed: platelets greatly 
reduced (fewer than 20,000 per c.mm.); white cells, 5,100 per 
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Chart showing the amount of quinidine sulphate given and the time 
relation between its administration and purpura. 


c.mm. (neutrophils 56%, eosinophils 6% (360 per c.mm.), 
lymphocytes 22%, monocytes 16%). On January 16 the bleed- 
ing and clotting times were normal. On January 19 a blood 
smear showed platelets present in normal numbers ; white cells, 
7,100. 

After nine days’ rest quinidine, 3 gr. (0.2 g.) daily, was again 
started. After the second dose the patient complained of a 
headache, but this was possibly related to a commencing 


1947 ; Burstein and Lamberg, 1948 ; Nudelman, Leff, and 
Howe, 1948 ; and Larimer, 1949). 


It is interesting to compare the findings in the six case 
reports available. They show several points of similarity ; 
these are summarized in the Table. There are several facts 
which support the view of Brock (1941) and Soisalo (1947) 
that this is an allergic type of reaction. In all but one case 
quinidine is known to have been given over a long enough 
period for allergy to have developed. In the present case 
it is interesting to notice that the time relation between the 
first two courses of quinidine was highly suitable for the 
development of hypersensitivity. The very small doses 
required to cause purpura and the eosinophilia in two cases 
(see Table) also favour the idea of an allergic basis. There 
is other suggestive evidence, in that a very rapid fall in 
platelets occurred, and this was usually followed by a rapid 
remission. 

Although it is known that purpura and thrombocytopenia 
can occur independently of one another (MacKay, 1931), in 


Summary of Six Cases of Purpura Due to Quinidine Sulphate 


Smallest Dose of 
No. of Times Quantity of Quinidine Degsee of Platelet Count : 
Quinidine Sulphate Thrombocyto- ino- 
Purpura Given Before penia in Each 
ure peaia’ Episode Rate of Fall Rate of Rise 
Brock (1941) 2 252-315 gr. (16-4 | 6 gr. (0-4 g.) 23,000 and | 345,000 to | 24,000 to 105,000/c.mm. in 6 hours 
20-5 g.) 8-6 months 24,000/c.mm. 24,000/c.mm. in 
before, also 252 gr. 6 hours 
( g.) in previous 
ays 
Burstein and 1 15 gr. (1 g.)(ie., 1,200 and|Normal to/1,200 t0/9,360 to 
Lamberg | (also thrombo- | vious 10 5 gr. (0-3 g.) 3- | 9,360/c.mm. 42,000/c.mm. 130,680/c.mm. | 65,940/c.mm. 
(1948) cytopenia once hourly for 3 in 12 hours] inl day in 6 days 
without pur- doses) from start of 
pura) 3 x 3-hourly 
quinidine 
Larimer (1949) 2 3 gr. (0-2 g.) 3- | 2 gr. (16 mg.) 2 occasions | 240,000 to/5,000 t0 | Zeroto140,000/ —_ 
hourly for pistons zero §,000/c.mm. in | 170,000/c.mm.| c.mm. in 4 
4 days 4 hours in 1 day days 
Nudelman, 2 9 gr. (0-6 g.) a day | 1} gr. (0-1 g.) 4,000/c.mm.and| Normal to|4,000_ to | Zero to normal — 
and Howe ‘ for previous 10 days zero ~ in 7 days 
in 1 hour in - 
Soisalo (1947) 1 60 gr. (3-9 g.) 12-6 135 gr. (8-8 g.) 22,000/c.mm. Not known 22,000 to 94,000/c.mm. in 2 days | 480/c.mm, 
months before: also} in previous 1 
135 gr. (8-8 g.) in| month 
previous 28 days 
Present case 3 3 gr. (0-2 g.) a day - mg.) | 2 occasions] ,, ~ Less than 20,000 to 135,000/c.mm. | 360 and 
; for 2 days 10-days 1 gr. ‘es mg. os fewer than in 17 hours 552/¢c.mm,. 
before _ previous 20,000/c.mm. 


menstrual period. On January 24 the fourth dose was given in 
the morning, and that evening the patient developed purpura in 
a similar distribution. 

At 10 a.m. on January 25 Hess’s test was normal; a blood 
smear showed: platelets greatly reduced (fewer than 20,000 
per c.mm.); white cells, 4,600 per c.mm. (neutrophils, 60%, 
eosinophils 12% (552 per c.mm.), lymphocytes 27%, mono- 
cytes 1%). No fresh purpura developed, and next day Hess’s 
test was again normal, the platelet count at 3 p.m. was 135,000 
per c.mm., but blood taken at this time showed no retraction 
after 18 hours. 

An attempt at desensitization was started on February 1. 
Quinidine was given in the following very small daily doses— 
1/12 gr. (5.4 mg.), 1/6 gr. (11 mg.), + gr. (16 mg.), 4 gr. (32 mg.) 
—but two to three hours after the 4-gr. dose (total 1 gr. (65 mg.) 
in four days) the patient again developed purpura. This was 
quite as severe as in the previou¢ episodes, but four days later a 
blood smear showed platelets present in normal numbers. 


Discussion 


The time relation between the appearance of purpura 
and the administration of quinidine sulphate leaves no 
doubt that the purpura can be attributed to the drug. 
Brock (1941) published a similar case of thrombocytopenic 
purpura following quinidine sulphate and also mentioned 
an oral report of a case observed by Seyderhelm in 1927. 
Subsequently four other cases have been reported (Soisalo, 


the cases under discussion marked thrombocytopenia was 
a constant finding and, when looked for, preceded the 
appearance of purpura. Thus it seems that a fall in platelets 
is at least a factor in the production of purpura in these 
cases, and it is possible that they must fall below a critical 
level before it occurs. In one case (see Table) thrombo- 
cytopenia occurred once without any purpura, which makes 
it unlikely that the fall in platelets is due to an increased 
rate of removal to repair capillary damage. Ackroyd 
(1949) has made an interesting study of “sedormid” 
purpura, and has produced experimental evidence of both 
allergic capillary injury and a platelet deficiency. The 
general features of purpura due to sedormid and that due 
to quinidine are very similar, and it seems probable that 
they have a similar pathogenesis. 

I am grateful to Dr. H. E. S. Pearson for permission to publish 
this case, and I wish to acknowledge his help, and the help of 
Dr. A. L. Jacobs. 
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OLLIER’S DISEASE: DYSCHONDROPLASIA 


BY 


SYDNEY G. NARDELL, B.Sc. F.R.CS. 
Surgeon, Whipps Cross Hospital, London, E.1] 


The introduction of Roentgen rays enabled Ollier in 1899 
to describe the disease now generally known by his name. 
He summarized it as “an affection characterized by irre- 
gularity in development, evolution, and distribution of 
cartilaginous tissue in the bones in process of development, 
the cartilage seeming to be of normal structure and chang- 
ing more or less in the direction of ossification.” Put 
more clearly, we may say that Ollier’s disease, dyschondro- 
plasia, is characterized by the presence of persistent areas 
of cartilage in the diaphyses of long bones and short long 
bones as a result of the failure of normal ossification of 
cartilage to take place. 

Ollier’s dyschondroplasia is now clearly differentiated 
from Keith’s diaphysial aclasis, a disease having as its main 
features multiple exostoses with a strong hereditary factor. 
Sir Arthur Keith (1920) showed that the so-called exostoses 
in diaphysial aclasis were in reality bony outgrowths due 
to defective tubulation in the remodelling process of the 


Fic. 1.—Amputation stump and ulcers in the groin, showing the thick 
everted edges. 


long bones during growth. In Ollier’s disease there are 
gradations from persistent islands of cartilage in the meta- 
physis and diaphysis seen only in the radiographs (and here 
the importance of radiographs of the whole skeleton is 
emphasized) to large palpable masses of cartilage. In 
addition there are small exostoses of irregular formation, 
not pedunculated and not characteristically pointing away 
from the end of the bone as are those in diaphysial aclasis. 
It was partly the presence of these exostoses which has 
caused confusion in the literature between Ollier’s disease 
and Keith’s diaphysial aclasis, but, in addition, it is evident 
that there are cases occupying an intermediate posit’on. 
The failure of normal ossification of cartilage to take 
place in the growing ends of bone has as its result that 
there remain behind in the diaphysis areas of cartilage 
which do not ossify. These may not be discernible 
clinically o: there may be palpable masses of cartilage 
to which the term “tumour” in the broadest sense of a 
lump may be applied. This abnormal growth is not, then, 
primarily one of true tumour formation, but it is evident 
that the distinction between a mass of cartilage due to 
abnormal growth and a true chondroma or neoplasm of 


Fic. 2.—Ihe hands. 


cartilage will be a narrow one. The fact that these masses 
are actually cartilage has been well established by biopsy. 
Certain additional features in the case here reported 
clearly identify it as belonging to the Maffucci syndrome. 
This consists of the characteristic features of dyschondro- 
plasia, mostly on one side of the body, with haeman- 
giomata more or less confined to the opposite side. 
Malignant changes have been observed in some cases in the 
literature, and they also supervened in the following case. 


Case Report 


The patient, a man aged 34, was admitted to Whipps Cross 
Hospital on January 14, 1948. He was apparently normal 
at birth. Swellings of the left hand were first observed at 
the age of 5, after his hand had been caught in a door. 
Later on a nodule came up on the right hand, after it had 
been struck by a cricket ball. He said he had fractured 
his left leg eight times while playing football, the last time 
being in 1930. There was no family history of similar disease. 


Fic. 3.—Radiograph of the left hand. The nodular masses consist 
of cartilage with areas of calcification. 
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Fic. 4.—The left foot, showing multiple hard nodules of the 
phalanges. 


I am much indebted to Dr. H. G. Close and Dr. 
Malcofm Pearson for the following notes taken after his 
admission to the Southern Hospital, Dartford, Kent, on 
February 12, 1945. He was then complaining of pain and 
a swelling of the right ankle and foot. The right leg was 
found to be 1 ft. (30 cm.) longer than the. left. On the 
outer side of the right foot was a hard spherical mass with 
ulceration of the skin below. Biopsy showed this to be a 
lymphangioma without definite evidence of malignancy. On 
September 4, 1945, a right below-knee amputation was per- 
formed. The skin flaps did not heal satisfactorily, and in 
January, 1946, enlarged glands were palpable in the right groin. 
On June 5, 1946, a mid-thigh amputation was performed with 
the flaps left open, with subsequent secondary suture. On 
August 14, 1946, inguinal lymph nodes were removed and 
reported on by Dr. A. H. T. Robb Smith as a “ malignant 
lymphangioma.” He subsequently returned home and worked 
on a barge until Christmas, 1947. The amputation stump 
then broke down and he developed an ulcer of the right groin. 

On admission to Whipps Cross Hospital his condition was 
as follows. The amputation stump of the right thigh was 
the seat of a malignant ulcer some 6 in. (15 cm.) in diameter 
with a thick everted edge and a sloughing floor. There 
was profuse foul-smelling discharge. In the groin were two 


Fic. 5.—Radiograph of the pelvis, showing extensive chondromatosis 
of both | wings of the ilia. 


ulcers with similar thick everted edges (Fig. 1): a large lower 
one 4 in. (10 cm.) in diameter over Scarpa’s triangle and an 
upper smaller ulcer near the symphysis pubis. The healed 
biopsy incision can be seen in the photograph, the ulcers 
evidently being due to fungation of further malignant glands 
in the groin. 

The hands are seen in Fig. 2. The fingers and thumb of 
the left hand show hard, irregular, but fairly smooth masses 
over which the skin is tightly stretched. Blue veins course 
over the cartilaginous masses. He was able to move his 
fingers a little and some nails were still present. Sensation 
was present. The right hand showed chondromata of the 
thumb and little finger only, and was a useful member. 

The radiograph of the left hand (Fig. 3) shows the nodular 
masses on the fingers to be cartilage with areas of spotty 
calcification. The 
‘phalanges and the [— = 
interphalangeal joints 4 
have almost dis- 
appeared, but a thin — | 
layer of cortical bone 
remains in some 
places. The  meta- 
carpals approach more 
nearly to normal, but 
they shortened 
and there are obvious 
areas of cartilage with 
spotty calcification in 
the epiphyses, meta- 
physes, and diaphyses. 
The carpus is prac- 
tically normal. The 
lower ends of the 
radius and ulna are 
broadened and some- 
what striated, and 
there are areas of 
cartilage and spots 
of calcification. No 
Madelung’s deformity 
is present. 

Fig. 2 shows the 
Madelung deformity 
of the right hand, and 
a radiograph showed 
the shortened broad 
radius with some per- 
sistent cartilaginous 
areas, although the 
lower end of the ulna 
is not much affected 
and does not illustrate 


the bayonet shape 
mentioned in the jf (26; Radiograph showing the shor 
literature. There are to be greatly broadened. 

irregular carti- 

laginous and bony outgrowths of both phalanges of the right 
thumb, and a nodule of cartilage in the head of the metacarpal. 
Two areas of calcification are seen in the head of the second 
metacarpal, but otherwise the metacarpals and phalanges of 
the index, middle, and ring fingers are normal. The little 
finger shows areas of cartilage and bony outgrowths in the distal 
end of the metacarpal and all phalanges. The carpus is normal. 


The left foot (Fig. 4) showed multiple hard nodules of the 
phalanges, especially of the second, third, and fourth toes, with 
the remainder of the foot normal. A radiograph showed the 
tarsus to be more or less normal, though the astragalus has 
some deformity of its articular surface. There is a clear area 
in the os calcis near the calcaneo-cuboid joint. Broadening 
and striation of the lower end of the tibia and short irregular 
bony outgrowths are present. The masses ‘in the toes are 
translucent and largely cartilaginous. 

The face and skull were normal and showed no asymmetry. 
The sclerotics were of normal colour. The patient was of 
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OLLIER’S DISEASE : DYSCHONDROPLASIA 


good intelligence and stated that he had been getting around 
on crutches and working on barges until shortly before 
admission to hospital. A radiograph of the skull was normal. 
There .were no patches of pigmentation on the skin. The 
cardiovascular system and lungs were normal clinically. The 
urine was normal—no Bence-Jones proteose was present. 

The abdomen was normal to palpation, but a radiograph 
of the pelvis (Fig. 5) showed extensive chondromatosis of 
both wings of the ilia. These were not abnormal to palpation. 
The absence of dense radiating lines in the ilia (raies sombres 
of Voorhoeve) is noteworthy. As pointed out by Hunter and 
Wiles (1935), this is probably due to the age of the patient, 
the radiating lines appearing in the pelvis and other parts of 
the skeleton in children only. 

An x-ray film showed a little broadening of some ribs, but 
no evidence at that time of metastases in the lungs. 

The left thigh was short for the patient’s general build, 
and hard masses were felt at the lower end of the femur 
and upper end of the left tibia and fibula. He had a good 
range of movement in the knee-joint. Fig. 6 shows the rather. 
short left thigh, but the lower end of the femur is particularly 
interesting. The lower end broadens in the trumpet-like fashion 
of diaphysial aclasis, with a broad metaphysis, its sides being 
approximately parallel. There are extensive areas of cartilage 
persisting in the metaphysis and epiphysis, and some deformity 
is evident in the iateral view (Fig. 7). The areas of cartilage 
in the tibia and the irregular small exostoses, not pointing 
towards the ends of the bone, are seen. 

The angular bends of dyschondroplasia described by Jansen 
are well seen in the radiograph of the humerus (Fig. 8). The 
shoulder- and elbow-joints are normal, though the upper ends 
of the humerus are somewhat broadened. There is a spindle- 


shaped swelling of well-calcified bone in the middle of each . 


humerus with angula- 
tion. There has evi- 
dently been dysplasia 
earlier in growth, with 
“healing” as Ollier 
described. Little per- 
sistent cartilage is 
here seen in the shafts. 
blood count 
showed: haemo- 
globin, 76%; red 
cells, 5,100,000; 
colour index, 0.74; 
mean diameter of red 
cells, 7.3 m@; white 
cells, 13,500 c.mm. 
(polymorphs 79%, 
lymphocytes 10%, 
monocytes 5%, eosin- 
ophils 6%). Serum 
calcium was 10 mg. 
per 100 ml.; plasma 
phosphate 2.3 mg. per 
100 ml.; serum acid 
phosphatase 3.2 units ; 
serum alkaline phos- 
phatase 5.5 units. The 
Wassermann and 
Kahn reactions were 
negative. Biopsy of 
the amputation stump 
showed malignant 
lymphangioma. 
Course. — Deep x- 
ray therapy at the 
London _ Hospital 
under Dr. Frank Ellis 
caused considerable 
improvement in the 
fungating ulcers of 
the amputation stump 
and groin. The ulcers 


Fic. 7.—Laveral view of \eft temur and 
tibia, showing areas of cartilage in 
tibia and irregular small exostoses. 


cleaned up, the thick everted edge 
became flat, and some epithelization 
from the edges took place. Subse- 
quently, however, his condition 
deteriorated and metastases appeared 
in the lungs. He died in November, 
1949, and permission for necropsy 
was not obtained. 


Comment 


This case illustrates the essen- 
tial features of Ollier’s disease 
recorded in the considerable litera- 
ture on the subject, and the history 
and appearances may be regarded 
as typical. The prognosis as 
regards life appears fairly good, 
considering that the Maffucci 
syndrome must be regarded as a 
mesodermic dysplasia beginning 
in foetal life. Our patient was 
35 years of age at death, and of 
the 20 cases traced by Carleton 
et al. (1942) the average age was 
33. The high proportion of cases 
(25%) which became malignant is 
noteworthy. 


I am indebted to Mr. B. Cook, of 
Messrs. Cook and Perkins, Tottenham, 
London, for the photographs of this 
case and for the reproduction of the 
radiographs 


Fia. 


8.—Angular ends 
dyschondropiasia in the 
humerus. 
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Sports facilities for hospital patients ard staff are among 
the amenities on which Exchequer money may properly be 
spent, according to a circular sent by the Ministry of Health 
to hospital boards and committees. Free moneys should be 
used to the maximum extent compatible with other claims on 
them, but, where there is not enough, reasonable expenditure 
may be met out of Exchequer funds if the necessary provision 
has been made in the estimates as approved. Wireless may 
be provided at Exchequer cost, as may a film projector when 
considered necessary on therapeutic grounds—for example, in 
mental hospitals. Concerts, dances, and parties should be 
regarded as a proper charge on free moneys, but newspapers 
and magazines in the wards may be provided out of Exchequer 
money. Amenities provided exclusively for the benefit of the 
staff should normally be paid for from free moneys and only 
exceptionally by the Exchequer. 
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HAROLD PALMER, M.D., M.R.C.P., D.P.M. 
AND 


D. J. A. GALLAGHER, M.B., Ch.B., M.Med.Sc. 
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The claims made by French workers (Bovet et al., 1947: 
Sigwald, 1947, 1949 ; Sigwald er al., 1947) for “ diparcol ” 
in the symptomatic treatment of parkinsonism have been 
confirmed by Duff (1949), Gray (1949, 1950), and Palmer 
and Black (1949), but the mortality may be in the region of 
5%. This paper reports our findings with “lysivane ” 
(N-(2-diethylamino-n-propyl)phenothiazine hydrochloride), 
a member of the same series of drugs as diparcol. 

Both lysivane and diparcol are substituted phenothiazines 
(the substitution group being the active principle) which 
have been evolved by Bovet ef al., followed by Sigwald 
- et al., whose interest seems to have been derived from the 
observation that certain drugs of the antihistamine series 
were capable of benefiting patients suffering from 
parkinsonism. This benefit they thought was due to the 
relatively specific action of this series of drugs on the extra- 
pyramidal centres. In addition to this selective action, these 
drugs (which include such members as “benadryl,” 
“ phenergan,” diparcol, and lysivane) have a _ general 
pharmacological action on the central nervous system, pro- 
moting drowsiness, and have other more specific actions, 
including parasympathicolytic (ganglioplegic) properties. 
They also have sympathicolytic activity and an anti- 
acetylcholine and spasmolytic action. 

The Parkinson syndrome comprises two main varieties— 
that which is associated with old age (paralysis agitans), and 
that which follows encephalitis lethargica. Both varieties 
have in common a tendency towards muscular tremor 
which can be coarse or fine (noted in this study to be fairly 
constant at 5 a second), rigidity and weakness, and an 


Analysis of Cases 


alteration in the psyche. No adequate descriptive term 
can be given for the change in the mental attitude of these 
patients, but it includes some apathy, depression, and 
peevishness, and a paucity of interest, all of which in com- 
bination place a peculiar burden on those relatives who 
are called upon to look after the patients. In many 
cases this change constitutes the major incapacitating 
symptom. Parkinsonism following encephalitis lethargica 
has, in addition, its own peculiar mode of expression, both 
in the psychical and in the somatic sphere, and in this 
type oculogyric crises (not encountered in paralysis agitans) 
are amongst the more troublesome symptoms. In both 
conditions orthopaedic deformities are apt to develop. 
Anything one can do to help these patients relieves in turn 
the despondency which so often descends upon their rela- 
tives. In the more practical realm of everyday life a 
return of the ability to perform the finer movements 
involved in dressing, writing, feeding themselves, and 
attending to their toilet is a tremendous contribution to 
their own and their family’s welfare. 

This paper reports our experience with 16 patients treated 
with lysivane, the general purpose of the research having 
been promoted by the Otago Old People’s Welfare 
Council. 


Dosage 


The drug is supplied in 0.05-g. tablets. All patients, 
in the course of one week, were placed on their charac- 
teristic effective dose, which varied from 4 to 10 tablets 
a day. . At first we confined our maximum to five tablets 
daily, but it seems that this leaves a very large margin of 
safety and some patients did not achieve maximum benefit 
on this dosage. Up to 20 tablets a day have been used 
by Sigwald. In view of the fatality encountered with the 
use of diparcol we have been cautious. We believe that, 
as further experience is gained and more is known about 
the clinical toxicity of these drugs, a higher dose may be 
permissible and better results than those we are recording 
will be. achieved. 

The accompanying Table records the effects of our treat- 
ment on individual symptoms, as well as the general effect 
on the patient. 


Aetiology Disablement Rehabilitation 
1 52 M_ | Post-encephalitic | Tremor, rigidity, weakness, | Walks with aid; fed, shaved, | Walks, feeds, shaves, dresses unaided. 5 tabs./ 
depression, festination dressed. Partial invalid day for 3 m. (2) Stramonium 15 gr. daily 
2 62 M | Senile Rigidity, weakness, depression, | Total invalid Walks, feeds, shaves, dresses unaided. 10 ‘abs./ 
5 estination day for 3 m 
3 36 «=F Unknown Unilateral tremor Writing difficult; patient a teacher bes normally ; tremor absent. 4 tabs./day for 
4 37 M | Post-encephalitic | Oculogyric crises daily; rigi- Crises confine patient to house Crises 2 a week on diparcol; 1 a week on 
dity, yee depressign lysivane 6 tabs./day for 3 m. 
5 46 M | Senile Tremor (arms) ae interferes with | fine move- oa Lt cigarette; tremor absent. 6 tabs./day’ 
4 73:=«*#F ia Tremor, rigidity, weakness, Total riavalid; appearance of senile | Walks, feeds unaided. Mental activity restored. 
festination, retropulsion, ex- dementia 6 tabs. /day for 2.m. 
treme retardation 
7 59 M de Tremor, <opecntan, slow indis- | Socially incapacitated ber 1“ absent, speech clearer. 4 tabs./day for» 
tinct speec m. . 
8 60 F a Tremor, rigidity, weakness, | Total invalid Walks, dresses unaided; tremor absent. 6 
depression, retropulsion tabs./day for 2 m. 
9 59 F Tremor, rigidity, weakness, Walks with aid, deformities reducing;‘ 
depression, deformity tremor reduced. 8 tabs./day for 2 m. (2) 
Siramonium 30 gr. daily 
10 53 M a Tremor, weakness, depression | Difficulty in dressing and writing Writing and ability. to , Tegained; tremor 
é absent. 6 tabs./day for | m. 
11 72 F ae Tremor, weakness, slow speech, | Walks with aid; cannot dress or feed alks, dresses, feeds unaided. Loss of depres-’ 
depression, festination unaided; given up social. life. sion. 4 tabs./day for 1 m. 
Partial invalid 5 
12 63 M pm Tremor (unilateral) Socially incapacitated Tremor controlled. 4 tabs./day for 2 w. ; 
13 68 M ea Tremor, rigidity, weakness, | Walks with aid; fed and dressed. | Walks unaided; stronger. 4 tabs./day for2w. * 
depression, festination Partial invalid 
14 62 F Ps Tremor, weakness, depression | Foot drags; difficult to manage | Improving. 4 tabs./day for 1 w. 
housework. Given up social life ; 
15 49 M_ | Post-encephalitic | Tremor, oculogyric crises, slow | Surgical treatment left slowness of | No further improvement on 4 tabs. daily a 
om. festination. Focal speech (and focal epilepsy) : 
epilepsy 
16 65 F Senile Tremor, rigidity, festination, | Difficulty with walking and fine | Improved on 4 tabs. daily. Treatment not con- 
retropulsion, depression movements tinued owing to isolated home conditions 
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Results 


Rigidity responds better than tremor when the two occur 
in combination. Tremor alone responds best of all. 

We believe that restoration of that controlled background 
of muscular tone upon which all voluntary movement is 
based determines the favourable response to lysivane, 
though some degree of tremor may persist. Festination 
and retropulsion disappear, the patient ceases to be the 
important claimant on his relatives’ attention, and the 
tremor becomes a matter of the transient emotional 
tension to which even normal individuals are prone. 

In our opinion the most striking case, and one which 
illustrates the importance of viewing a patient as a whole 


as opposed to estimating the effect of the treatment on 


symptoms, is Case 6. On admission to hospital this patient 
resembled a senile dement. She was confined to bed in a 
rigid, hopeless state, with little contact with the outside 
world, and with all the implications which this state of 
affairs had for the nursing staff of the home for the aged 
where she was being nursed. She walked out of hospital 
unaided, had assumed quite a charming personality, and 
returned to the home to gladden the hearts of her fellow 
patients and to encourage the staff in their humanitarian 
care of the ageing and chronic sick. In a case like this we 
do not feel disposed too narrowly to estimate benefit in 
terms of isolated symptoms alone. 

Of our 16 cases 12 were treated as out-patients, receiving 
no other form of therapy. We mention this fact since 
the remainder whilst in hospital may have derived benefit 
from rest in bed and the physiotherapy which was given. 
One patient (Case 15) suffering from post-encephalitic 
parkinsonism and showing tremor, oculogyric crises, and 
festination, who had received surgical treatment in the 
U.S.A. which relieved all symptoms, except bradyphasia 
and depression (partly due to a post-operative complication 
of focal epilepsy), obtained no benefit from lysivane. 


Toxicity 


The laboratory findings of the French workers place the 
available drugs in the following descending order of 
toxicity (in rats) : phenergan, diparcol, lysivane. 

As we have had no deaths with lysivane in spite of one 
patient stopping the treatment suddenly, and in view of 
our one fatality with diparcol, we infer that our experience 
bears out the laboratory findings 

Clinical toxic events are as follows : (1) Drowsiness and 
lassitude, with or without vertigo, appearing half an hour 
after dosage and lasting one to two hours, most apparent 
early in treatment. These effects eventually disappear and 
are countered effectively by strong coffee or by amphet- 
amine sulphate. (2) Formication, irritation, and cramps 
are paraesthesiae related to parkinsonism rather than to 
drug therapy. These are perhaps, stricti; speaking, not 
toxic effects so much as release phenomena consequent 
upon the treatment of the basic condition. They are 
relieved by aspirin and disappear in some weeks. (3) Dry- 
ness of the mouth, transient diplopia, vasomotor reactions ; 
these are rarely found, and disappear spontaneously. 

In the present study only the first group of toxic 
symptoms was observed and in no case was it necessary 
to discontinue treatment. In Sigwald’s series six out of 


106 patients treated suffered vertigo or cramps, necessitating 
discontinuation of treatment. 

An interesting feature was the tendency for patients to 
show a marked initial improvement followed by some 
relapse and then a final upward movement until stability 


_no untoward result. 


had been reached. This probably refers to the placebo 
effect of encouragement which operates at a maximum 
initially. 

One case (No. 4) previously treated with apne gave 
an improved response to lysivane. 

Sigwald has recorded, however, that lysivane was greatly 
superior to all other forms of treatment in 46 out of 106 
cases, identical in 29, and inferior in 4. 


Relation to Other Forms of Treatment 


One of the advantages of lysivane therapy is that the 
drug can be combined with other forms of treatment—for 
example, stramonium. Indeed, in two of our cases which 
had previously derived benefit from stramonium, lysivane 
alone was to some extent disappointing, though improve- 
ment undoubtedly occurred. When, however, the two 
drugs were given in combination the final effect was far 
superior to that achieved by stramonium, or, indeed, by 
either one separately. It would seem, therefore, that 
patients suffering from parkinsonism should also be tried 
with lysivane in combination with stramonium. 

With lysivane alone one patient who suffered from 
oculogyric crises, and who formerly had had attacks omy, 
had the attacks reduced to one or two a week. 

All the remarks concerning withdrawal which apply to 
diparcol apply by inference to lysivane, but one: old lady 
stopped her treatment while having five tablets a day, with 
For the time being, however, it would 
seem to be mandatory that all patients should be carefully 
instructed never to withdraw the drug suddenly. 


Conclusion 


4 

Lysivane is capable of affecting beneficially any symptom 
or complex of symptoms from which the parkinsonian 
patient is suffering—notably his mentality. We would 
estimate our findings in general as follows : complete 
alleviation, 1; good result, 10; improved, 4; and no 
change, 1 (patient and relatives concurred in cessation of 
further treatment). 

We wish, however, once more to reiterate the dangers 
of attempting to evaluate results on too narrow a sympto- 
matic basis and are content to assert that in our opinion 
lysivane does all that is claimed for it in a manner which 
is safe for the patient. It may confidently be recommended, 
therefore, as a valuable remedy in the treatment of this 
condition. 

We propose to extend our work to the other drugs for 
which claims have been made, and this will be reported in 


a subsequent paper. 
We wish to thank Messrs. May and Baker Ltd. for a very generous 


supply of lysivane, and those practitioners of Dunedin who have 
so kindly sent patients for clinical treatment. 
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A booklet on the Superannuation Scheme for Those Engaged 
in the National Health Service has been prepared by the Ministry 
of Health. It will be issued to new entrants to the Health 
Service free of charge, and is also obtainable from H.M. 
Stationery Office for 3d. The scheme is described in plain 
language, and specific examples are given on how it works. 
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The relative incidence of gastric and duodenal ulcers is a 
subject about which there is some divergence of opinion. 
Before the war, owing to the absence of any national 
morbidity statistics, the only sources of information were 
records of individual hospitals and the Registrar-General’s 
returns of deaths. During the war a study was made of 
the causes of admission to E.M.S. hospitals, thus providing 
a rather larger and more uniform, though admittedly 
biased, set of data. The Survey of Sickness was also begun, 
involving sampling over the national field, though the data 
may be open to question as depending on the memory 
of the person interviewed and his statement of diagnosis. 
Both death returns and hospital studies showed a prepon- 
derance of gastric over duodenal ulcers, yet it was a 
conimonly held opinion that the proportion of duodenal 
to gastric ulcers was five to one or possibly higher. 

The Registrar-General’s returns distinguish duodenal 
ulcer from ulcer of the stomach. The latter term includes, 
in the International List of Causes of Death, the somewhat 
vague term “ peptic ulcer,” but where a certificate bears 
this term inquiry is made regarding the exact site, so 
that only those ulcers whose site is not known are left 
in this group. The numbers of deaths in England and 
Wales for the periods 1929-38 and 1939-47 are shown 
in Table I. 


Tasie I.—Deaths from Ulcers of Stomach and Duodenum, 1929-47 


No. of Deaths Average Annual Deathst 
- 1929-38 1939-47* 1929-38 1939-47 
M. F. M. F. M. F. M. F. 
7 ulcer] 11,644 | 2,034 | 14,149 | 2,243 | 1.164 | 203 | 1,540 | 249 
cer ‘ 
stomach .. | 21,109 | 8,391 | 22,080 | 7,398 | 2,111 | 839 | 2,413 | 822 
Ratio D.U./ 
G.U. he 0-55 0-24 0-64 0-30 


* Including non-civilians. + Non-civilians only. 


In the earlier period duodenal ulcers formed 36% of 
all ulcer deaths among males, and in the latter period, 
39%. There is a significant difference between these per- 
centages (difference = 3.47; 2 SE. = 0.74). In thé case 
of female deaths, duodenal ulcers accounted for 20% and 
23% of all ulcer deaths, showing also significant difference 
between the two periods (difference = 3.76 ; 2 S.E. = 1.16). 
Among non-civilian males there were 361 deaths from 
gastric ulcer and 292 from duodenal ulcer during 1939-47. 
Excluding non-civilians on the grounds that Service men 
may be subject to conditions of strain which would tend 
to produce a high incidence rate of duodenal ulcer, and 
comparing the average annual deaths in the two periods, 
duodenal ulcers showed an increase of 32% compared 
with 14% for gastric ulcers among males, while female 
deaths showed corresponding ehanges of + 23% and 
—2%. New rules for assignment in cases of death from 
joint causes were in force from 1939 onwards. If cor- 


rection factors be applied to the death figures for 1929-38 
to make them comparable with those for 1939-47, the 
corresponding increases or decreases in the average annual 
deaths, would be: males, duodenal ulcer +30%, gastric 


ulcer’ +12% ; females, duodenal ulcer +20%, gastric 
ulcer —5%. 
The percentage increases or decreases in male deaths 


from ulcers in various age groups are shown in Table II. 


TABLE Il.—Average Annual Deaths from Gastric and Duodenal 
Ulcers, 1929-38 and 1939-47. Males 


1939-47 Increase per cent. 
1929- — 
38 cgnians | aul | Civilians Only All 
Ulcer of bd 
Ages 15-54 1,068 905 —15-4 | —17-4 | —11-6 | —138 
» 25-64 573 768 771 | | +31-1 | +346 | 
o Gep. 466 736 736 | +564 | +546 | +564 | +546 
uodenai ulcer 
Ages 15-34. 118 82 97 | —30°5 | —31-7 | | —19-2 
484 556 572 | | +12:3 | +182 | +156 
o 562 896 897 | +59-4 | +564 | | +565 


* Based on figures for 1929-38 to which correction factors have been applied. 


Whether all males are considered, or only civilians, the 
average annual deaths from gastric ulcer in 1939-47 were 
fewer than in 1929-32 in all the five-yearly age groups 
from 15 to 54, the overall decrease for these ages being 
more than 10%. From 55 upwards each quinquennial 
age group showed an excess in the second period, the 
increase at ages 55-64 being 34%, and at 65 and over 
56%. The average annual deaths from duodenal ulcer 
were fewer in each five-yearly age group from 15 to 34, 
the decrease being 31% in the case of civilians only and 
18% if non-civilian deaths are included. At ages 35-54 
the rate was 18% higher in the second period, and at 
ages 55 and upwards 60%. The striking increase in deaths 
from both types of ulcer in the higher age groups is out 
of all proportion to the alteration in the age structure of 
the population. The effect of applying conversion ratios 
to the figures for 1929-38 is to reduce the increases by 
2 or 3%. 

In a one-fifth sample of male Service patients admitted 
to E.M.S. hospitals as in-patients during 1940-7 there 
were 1,395 cases of gastric, 5,199 of duodenal, and 387 
of peptic ulcer. Hence there were 3.7 times as many 
admissions for duodenal as for gastric ulcer, while the 
ratio of duodenal to gastric and peptic ulcers was 2.9. 
Whereas in civilian life it may be possible for patients 
with duodenal ulcers to carry on with the aid of treatment 
from their family doctors, while those with stomact: ulcers 
would more often have to go to hospital, it seems pro- 
bable that most Service men with duodenal ulcers would 
be sent to hospital, owing to the difficulties of treatment 
and diet. It may well be, therefore, that the E.M.S. figsures 
give a truer picture of the relative incidence of duodenal 
and gastric ulcers than other sources. Table III shows 
the age distribution and the ratio of duodenal to otiher 
ulcers of the stomach among male Service patients admitted 
to E.M.S. hospitals. 

The ratio of duodenal to gastric ulcers for all ages ros 
from 2.9 in 1940 to 4.7 in 1942 and then declined to 4. 
in 1946-7. This may reflect not so much a change in 
relative incidence as the fact that in the later war years, 
when owing to the increase in battle casualties there was 
more demand for hospital beds, it was no longer policy 
to send so many cases of duodenal ulcer to hospital. For 


.the whole period 1940-7 there were 4.3 times as many 


men admitted with duodenal as with gastric ulcers in 
the age group 15-34 and three times as many at ages 
35-44. The proportion of duodenal to gastric ulcers was 
generally greater in the age groups under 34. Although 
the ratio in these age groups declined in 1943 and 1944, 
it was rising again by 1947. 
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INCIDENCE OF GASTRIC AND DUODENAL ULCERS 


561 


TaBLe II.—E.M.S. Hospitals. Men admitted for Gastric, Duodenal, 
and Peptic Ulcers, 1940-7. (One-fifth sample) 


Taste V.—Social Survey, 1947. Total Illnesses—New, Recurrent, 


and Continuous 


Ages 
Year Diagnosis 
15-24 | 25-34 | 35-44 | 15-44 | “3 altages 
1940 | Gastric ulcer 40 75 88 203 223 
Duodenal ulcer 116 279 197 592 47 639 
Ratio D.U./G.U. 29 3-7 2-2 29 2-4 29 
Peptic ulcer 8 44 37 89 17 106 
Ratio 
and P.U. 2-4 2:3 1-6 2:0 1-3 1-9 


1941 | Gastric ulcer 40 80 
Duodenal ulcer 157 469 197 $23 35 858 
Ratio D.U./G.U. 3-9 41 2:5 3-5 1-9 3-4 


15 31 20 66 5 71 
atio D.U. 
and 2:8 3-2 2-0 2-0 1-5 2-7 
1942 | Gastric ulcer 28 86 73 187 8 195 
Duodenal ulcer 174 438 2€0 872 36 908 
Ratio D.U./G.U. 6-2 5-1 3-6 4-7 45 4-7 
3 27 21 51 1 52 
atio D.U./(G.U. 
and Pus 5-6 3-9 28 3-7 4-0 3-7 
1943 | Gastric ulcer 28 71 66 165 11 176 
Duodenal ulcer 111 308 234 653 23 676 
Ratio D.U./G.U. 40 43 3-5 40 2-1 38 
5 5 6 16 3 19 
atio D.U. 
and PU 3-4 41 3-3 3-6 1-6 3-5 
1944 | Gastric ulcer 35 86 81 202 14 216 
Duodenal ulcer 126 392 281 799 36 835 
Ratio D U./G.U. 3-6 46 3-5 40 26 39 
8 20 27 55 3 58 
atio AGU. 
and PU 2-9 3-7 26 3-1 21 3-0 
1945 | Gastric ulcer 30 115 98 243 16 259 
Duodenal ulcer 158 495 302 955 24 979 
Ratio D.U./G.U. 5-3 4:3 3-1 3-9 1-5 3-8 
10 29 16 55 3 58 
atio D.U. 
and P.U.) 40 3-4 26 3-2 1-3 3-1 
1946 | Gastric ulcer 19 32 23 74 _ 74 
and | Duodenal ulcer 98 147 53 298 6 304 
1947 | Ratio D.U./G.U. 5-2 46 2:3 40}; — 41 
— pea y 5 8 6 19 4 23 
atio 
and P.U.) 41 3-7 1-8 3-2 1-5 3.1 
Total} Gastric ulcer 220 579 509 1,308 87 1,395 
1940-| Duodenal ulcer 940 2,528 1,524 | 4,992 207 5,199 
7 | Ratio D.U./G.U. 4-3 44 0 3-8 2-4 3-7 


Pe ulcer 
RaioD 
and P.U. 


Comparison of the E.M.S. admissions may be made with 
those for the New York Hospitals, 1933, and Cardiff Royal 
Infirmary, 1946, which are shown in Table IV. 


TaBLe IV 
E.M.S. Hospitals New York Cardiff Royal 
(Males), 1940-7 | Hospitals, 1933 | Infirmary, 1946 
Ulcer of stomach es 1,782 1,783 67 
Duodenal ulcer a 5,199 2,248 58 
Total - 6,981 4,031 125 
U. of S. as percen of 
— 25-53 44-23 53-60 


The differences between the percentages of stomach 
ulcers and those of all ulcers in these three groups are: 


&.M.S. and New York .. Difference, 18-70 Standard error, 1-88 
E.M.S. and Cardiff 28:07... » 8-98 
New York and Cardiff ” 9-37 oe ” ” 4:52 


The differences between the E.M.S. figures and those for 
‘ardiff and New York are therefore highly significant ; 
aat between New York and Cardiff is barely so. It seems 
reasonable to infer from this, either that E.M.S. patients 
were drawn from a population more subject to duodenal 
ulcers than the general one, or else that, while they showed 
the same proportion of duodenal to gastric ulcers as the 
general population, more cases of duodenal ulcer came 
into hospital. 


; Males Females 
Diagrosis 

16-44 | 45-64| 65 Up} All | 16-44| 45-64/65 Up/ All 
Gastric ulcer 81 23 | 181 18 39 21 78 
Duodenal ulcer .. | 128 | 126 19 | 273 27 28 6 61 
Peptic ulcer co. = 12 4. 37 _ 6 4 10 
D.U./G.U. .. aot Oe 16 | 08 1-5 1:5 | 0-7 | 03 | 08 
D.U./(G.U. and P.U.); 1-3 1-4 | 0-7 1-5 15 | 06 | O2 | 0-7 


Table V shows the number of people recorded by the 
Survey of Sickness as reporting ulcers during 1947. The 
figures given are for all illnesses reported, whether new, 
recurrent, or continuing from a month prior to that of 
interview. Those who were in hospital at the time were 
not included in the inquiry. For men of working age 
these figures again show a preponderance of duodenal over 
gastric ulcers. The same is roughly true of women, since 
relatively few are in gainful occupations after they reach 
the age of 45. The proportion of duodenal to all ulcers 
differs significantly between the sexes (difference, 11.20; 
S.E., 4.59), but not between men aged 16-44 and 45-64 
(difference, 0.29; SE., 4.69). 

Statistics of cause of death do not distinguish cases of 
haemorrhage and perforation. The relative proportions 
in the E.M.S. sample and the Cardiff Royal Infirmary 
discharges are shown in Table VI. 


VI 
E.M.S. Hospitals, Cardiff Royal 
Males, 1! 7 Infirmary, 1946 
Proportion | Case Fatality| Proportion | Case Fatality 
% Rate (%) (%) Rate (%) 
Gastric ulcer: 
Perforation .. 24-9 6-1 40-4 26-1 
Haemorrhage . . 4-6 3-1 17-5 10-0 
Unqualified .. 70-5 0-2 42-1 42 
Duodenal ulcer: 
Perforation .. 10-6 4-7 13-8 12-5 
Haemorrhage . . 2:2 3-5 12-1 28-6 
Unqualified .. 87-2 0-2 741 47 


Tidy (1944) has stated that the case fatality rate taken 
over a long period at St. Thomas’s was 12.5% for gastric 
and 10% for duodenal ulcers. This may be compared 
with 13% for gastric and 7.6% for duodenal ulcers in the 
New York Hospitals in 1933, and with 11.9% for gastric 
and 8.6% for duodenal ulcers at Cardiff Royal Infirmary 
in 1946. The experience in the New York Hospitals in 
1933 showed 2,248 duodenal ulcers with 172 deaths and 
1,783 gastric ulcers with 225 deaths. On this basis the 
expected deaths from 1,782 cases of gastric ulcer ‘in the 
E.M.S. sample would be 225, compared with 21 actual 
deaths, while from 5,199 cases of duodenal ulcer 398 
deaths would be expected, compared with 37 actual. This 
strengthens the impression that cases were admitted to 
E.M.S. hospitals which would not normally be treated in 


hospital. It may be hoped that when statistics become 


available from the Ministry of National Insurance and 
from the Registrar-General’s National Morbidity Inquiry, 
fresh light will be shed on the relative incidence of duodenal 
and gastric ulcer. 


REFERENCES 
Cardiff Royal Infirmary Clinical Record, 1946. 
Hospital Discharge —/. An analysis of 576,623 patients discharged 
from hospitals in New York City in 1933, Welfare Council of 


New York City. 
Tidy, Sir H. (1944). British Medical Journal, 1, 677. 


The Ministry of Health has issued a third list of amendments 
to the National Health Service Hospitals Directory. 
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Medical Memorandum 


Chronic Subdural Haemorrhage 
Associated with Schizophrenic 
Reaction 


Subdural haematoma has been described as “an entity 
which despite its comparative frequency still remains, on 
occasion, a neglected or unsuspected lesion for the general 
practitioner, and one that is difficult of diagnosis for the 
neurologist or neurosurgical specialist” (Oldberg, 1945). 
An early diagnosis makes all the difference in prognosis, 
as timely surgical intervention yields favourable results. 
The following case was, unfortunately, diagnosed only at 
necropsy. 


CasE REPORT 


A Gurkha soldier aged 20 was admitted to a military hospital 
in August, 1946, in a state of excitement, mumbling some 
unintelligible phrases. He had been sleeping poorly and been 
dirty in his habits. The duration of these symptoms was two 
days. A careful physical examination was negative and he 
was afebrile. There was no history of a similar illness in the 
past or of an accident or other trauma. Two days later he was 
transferred to the psychiatric centre of a larger military hospital, 
where he was found to be dull, apathetic, self-absorbed, and 
withdrawn. He had no impairment of orientation or memory, 
but there was definite evidence of visual hallucinations 
associated with: abnormal conduct. A_ detailed physical 
examination, including the cerebrospinal fluid and the fundi, 
made at this stage was again negative. 

As the symptoms were typical of a schizophrenic reaction 
type clinically, a course of “ phrenazol” shock therapy was 
prescribed. Three injections of 10% solution,.7 ml. each, were 
given at two-day intervals, and each resulted in a good con- 
vulsion. There was a slight improvement, but the treatment 
had to be discontinued because the stock of the drug was 
exhausted. About six weeks later (50th day of the illness) 
another phrenazol injection was given, but this produced no 
change in the patient’s condition, so convulsive therapy was 
discontinued. He remained the same until nineteen days later 
(69th day), when he refused food and drink and vomited fre- 
quently. He was still afebrile ; there was no neck rigidity and 
Kernig’s sign was negative. Systemic examination did not 
reveal any abnormality. Next day the vomiting stopped and 
he started taking fluids. On the 79th day of illness his con- 
dition became worse and he suddenly went into coma with a 
temperature of 100° F. (37.8° C.), and dilated and inactive 
pupils. His breathing became stertorous and he died a few 
hours later. He had a neutrophil leucocytosis (14,200 per 
c.mm.) a few hours before death, the differential count being 
polymorphs 86% and lymphocytes 14%. The cerebrospinal 
fluid was clear and transparent ; a manometer was not available, 
but the pressure seemed appreciably increased. The specimen 
revealed: cells, 2 per c.mm.; proteins, 30 mg. per 100 ml.; 
globulin, not increased: chlorides, 740 mg. per 100 ml.; 
sugar, normal. The Wassermann reaction was negative. 
Urine showed no abnormal ingredient. Examination of the 
nervous system did not reveal any localizing signs even a few 
hours before death, and the fundi appeared normal. 

Post-mortem examination showed that the scalp was free of 
any evidence of old haematoma and no skull fracture was found 
in any part; the meninges were not under pressure. On the 
left side overlying the entire cerebral hemisphere and filling the 
upper fossa, with replacement pressure on the brain tissue, was 
a huge subdural haematoma which showed evidence of long 
standing. No tear of venous sinuses or aneurysm of vessels 
could be found, and the source of bleeding remained obscure. 
The haemorrhage itself was becoming liquefied and not 
organized ; much of it, however, was still a spongy gelatinous 
clot with formation of a kind of false membrane about it but 


no definite attempt at localization, except that it seemed to be 
most closely associated with the dura itself and limited by its 
boundaries. No leak had occurred into the subarachnoid space, 
and the cerebrospinal fluid in the ventricles was clear without 
even discoloration. Gross softening of the brain tissue itself 
was not evident in any part, but in the substance of the pons 
small centrally placed haemorrhages had occurred apparently 
as a terminal effect of stem pressure. In the opinion of the 
pathologist conducting the necropsy (Major Elkarton) the most 
reasonable explanation of the collection of this large chronic 
subdural haemorrhage was a minute venous leak over a pro- 
longed period, most probably due to unrecognized trauma. 


COMMENT 


The possibilities in this case are : (1) That the patient’s 
original mental symptoms eleven weeks before death were 
due to a subdural haemorrhage following a minor injury 
which he had forgotten, and that the convulsive therapy 
possibly aggravated the condition. The last phrenazol 
injection was, however, given a month before the patient’s 
death, and no worsening in his condition was noticed until 
19 days later. (2) That the patient’s original symptoms 
were due to a true schizophrenic illness, and that he sus- 
tained a minor trauma, which was unnoticed, while under 
treatment in hospital for his mental condition, resulting in 
a subdural haemorrhage which proved fatal. (3) That the 
subdural haemorrhage was a complication of the convulsive 
therapy. 

The first appears to be the most plausible explanation, 
though the others cannot be conclusively ruled out. 

Subdural haemorrhage is not known to have been 
reported as a complication of convulsive therapy or of 
epilepsy, and authorities like Henderson and Gillespie 
(1944), Curran and Guttmann (1945), Sargant and Slater 
(1948), and Price (1946) do not mention it at all. It is 
possible, however, that such treatment may initiate a sub- 
dural haemorrhage, for the trauma required to produce it 
is very trivial. An already existing haemorrhage may of 
course be aggravated by convulsive therapy. 


My thanks are due to Major Elkarton for the post-mortem report 
and to the D.G.A.F.M.S. for permission to publish this paper. 


KirRPAL SINGH, M.B., B.S., Major I.A.M.C., 
Military Hospital, Poona, India. 
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The Minister of Health and the Secretary of State for 
Scotland have notified hospitals of changes in the arrangements 
for the payment of travelling expenses of patients attending 
hospital. Hitherto the patient’s claim for his fare has depended 
solely on the length or frequency of his journey. But a number 
of patients have claimed and been paid their fares when they 
could themselves have met the cost without financial hardship. 
From September 1, therefore, payment will be made only where 
the National Assistance Board is satisfied that the patient would 
suffer financial hardship by reference to the general standard 
of the regulations, and hospitals will pay travelling expenses 
only to patients authorized by the National Assistance Board to 
receive them. Patients whose condition makes it impossible 
for them to use public transport will be able. as before, to be 
carried free of charge by ambulance or sitting-case car when 
this is authorized by a medical practitioner or other appropriate 
person. 
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REVIEWS Meo 563 


Reviews 


TEXTBOOK OF ELECTROENCEPHALOGRAPHY 


Electroencephalography. A Symposium on its Various 

Aspects. Edited by Denis Hill, M.B., F.R.C.P., and 

Geoffrey Parr, M.I.E.E. (Pp. 438; illustrated. £3 18s.) 

Londow: Macdonald and Co. 1950. 

This is the first comprehensive textbook to be written on 
electroencephalography. It is edited by Dr. Hilland Dr. Parr, 
the first a clinician, the second an electrical engineer, 
but chapters have been written by a number of different 
workers in the subject whose combined interests embrace 
its whole field. Appropriately, a principal contributor is 
Dr. Grey Walter, who has written five of the eleven 
chapters. He has covered the physical and technical back- 
ground, the interpretation of records, and also given an 
account of the normal electroencephalogram and that of 
epileptic subjects. In the latter sections he may have 
emphasized his own techniques of electrical wave-band 
analysis rather to the simple reader’s confusion, but the 
earlier chapters on method are excellent. Professor 
Whitteridge has contributed a long account of the physio- 
logical basis of electroencephalography, and in other 
chapters Dr. Heppenstall discusses biochemistry and 
Dr. Grevile pharmacology. Dr. Cobb and Dr. Hill describe 
the electroencephalography of organic lesions and of 
psychiatry. A series of appendices include nearly all the 
information that anyone might need to start a department 
of electroencephalography, although the very information 
might prove a healthy deterrent. 

This is a very specialized book, to be used by those 
actively concerned with the subject. Clinical neurologists 
will be discouraged by the mass of technical description 
which necessarily abounds even in the clinical chapters, 
and they will be confused by the reservations in description 
entailed by the tenuous relation so often present between 
clinical and electroencephalographic phenomena. How can 
the neurologist looking for guidance on cerebral tumours 
possibly feel at home with “ The alpha rhythm is an almost 
constant example, a bilateral 4-7 a second rhythm is com- 
mon, and slower rhythms are not rare”; or with 
“Rhythmic quasi-sine-waves, having much in common 
with the spike and wave complex, are not so easily dis- 
missed ; they certainly occur significantly in epilepsy, and 
equally certainly are sometimes associated with tumours.” 

It must be accepted that the application of electro- 
physiology to clinical problems is a whole-time job which 
does not attract the clinician and that this text is intended 
for those to whom the subject appeals. There will be 
further editions, for the bibliography of the first is already 
old, and by then new knowledge may have limited academic 
compromise and so have given the same clarity to the 
clinical sections as that of the technical one. 


DENIS WILLIAMS. 


NEUROPHYSIOLOGY 


Physiology of the Nervous System. By John Farquhar 
Fulton, O.B.E., M.D., D.Sc., LL.D. Third edition, re- 


vised. Oxford Medical Publications. (Pp. 667; illus- 
trated. £3 15s.) New York: Oxford University Press. 
London: Geoffrey Cumberlege. 1949. 
This work established for itself a front place in the litera- 
ture of physiology and neurology immediately on the 
appearance of the first edition. The third edition maintains 
that position. The book is-up to date and written in an 


interesting manner, and the contents are well classified. 
Neurophysiology has made such rapid strides during the 
past few decades, and especially in the last, and so much of 
the progress has been made in the United States, that a 
presentation of the subject as it now stands represents no 
small task. With confidence it can be said that the task 
has been well done. 

The fashionable obsession of synaptic transmission 
naturally occupies an important position in the earlier 
chapters, with the increasingly complex relations of acetyl- 
choline and cholinesterase in dominant roles. Acetyl- 
choline is considered to play an essential part in conduc- 
tion, not only across junctional structures but along nerve 
fibres, too, an opinion from which the views of some British 
physiologists would differ. The difficulties are explained 
away by the observation, made with isotope studies, that 
the neuronal surface membranes are impermeable to acetyl- 
choline, whereas synaptic structures are permeable. 

Recent study of the cerebral cortex has brought to light 
many important new facts, and viewpoints have changed. 
Thus the relation between the suppressor areas of the 
cortex and anterior cerebellum and the facilitatory and 
inhibitory regions of the reticular formation is of first 
importance. So also is the fact that definite areas of the 
forebrain have close connexion with the hypothalamus and 
thus have functions in autonomic control. In the anterior 
lobe of the cerebellum it is claimed that precise functional 
localization has been demonstrated, cortically induced 
movements being facilitated or inhibited according to 
whether the rate of stimulation is high or low. 

These are only instances taken at random from among 
the many new features with which the author’s tireless pen 
—or dictaphone—has enlivened a book which is fascinating 
throughout. The bibliography, as would be expected, is 
full and valuable, and the illustrations are well and clearly 


reproduced. 
C. Lovatt Evans. 


GYNAECOLOGICAL OPERATIONS 


Die Gyndkologischen Operationen und Ihre Topographisch- 
Anatomischen Grundlagen. By Heinrich Martius. 6th 
edition. (Pp. 436; 422 illustrations. M. 60.) Stuttgart: 


Georg Thieme. 1950. 


The sixth edition of Martius’s textbook of gynaecological 
operations has appeared relatively soon after the last edition 
was published. The script has been altered only slightly 
and most of the diagrams are the same. A few additional 
pictures have been incorporated, but they are not quite of 
the high standard of those in previous editions. The success 
of the book is remarkable, even for a classical German 
textbook. The publishers have provided excellent paper 
and print and they have been generous with illustrations. 
Martius’s pictures are widely known, partly because of 
their high quality, but mainly because of his exceptional 
ingenuity and judgment in picking out the salient features 
of gynaecological operations. Most of the illustrations are 
coloured. The book can be easily read even by those who 
have only a superficial knowledge of German. The 
approach to gynaecological surgery is often quite different 
from what is found in such American and British textbooks 
as those of Te Linde and Bonney. It is perhaps natural for 
the German school to emphasize the work of such masters 
as Wertheim, Schauta, Stoeckel, and Wagner, but the con- 
tributions of other nations are worthy of more mention. 
Nevertheless, all gynaecological surgeons should study the 


book very closely. 
WILFRED SHAW. 
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EFFECTS OF NEPHRITIS 


The Natural History of Bright's Disease. A Study from 
the Standpoint of Paediatrics. By G. E. M. Scott, 
M.B.(Melb.), L.R.C.P.Ed., L.R.F.P.S.(Glasg.). (Pp. 62. 
15s.) Melbourne: W. Ramsay (Surgical) Pty. 1950. 


Perhaps a more appropriate title for this little book would 
be “ A Study of the After-results of Nephritis in Children,” 
for that is what it is about. 

After a brief but adequate survey of the literature on 
the classification of nephritis since that of Volhard and 
Fahr, the author gives details of the follow-up of 68 
patients who were discharged from hospital with some 
urinary abnormalities from five to eight years previously. 
Except in one particular, the results do not differ materially 
from those published in many similar series. The excep- 
tion is the very high proportion of patients (49.3%) who 
were subsequently found to have arterial hypertension. 

Since age of onset is known to be an important factor 
in the development of post-nephritic hypertension, and the 
mean age at onset in the author’s series was only 7.4 years, 
it must be presumed that the residual hypertension was 
largely due to nervousness when being re-examined. This 
is further suggested by the author’s statement that in no 
case was a raised diastolic pressure recorded or cardiac 
enlargement observed. An analysis of the causes of death 
in a further 36 patients is also made, but again no new facts 
are recorded. 

The book is well written and well produced, and should 
serve to accomplish the author’s purpose of encouraging 
practitioners and students of medicine to cultivate the habit 
of carefully recording their clinical observations. 


A. A. OSMAN 


RECOLLECTIONS OF A GENERAL 
PRACTITIONER 


My Life in Three Counties. By H. W. Pooler, M.B., B.Ch., 
M.R.C.S., L.R.C.P., L.S.A. (Pp. 247; illustrated. 15s.) 
London: Christopher Johnson. 


The publisher of this book (a “truant” doctor, by the 
way) did well when he induced Dr. Pooler to follow up 
My Life in General Practice with this sequel. The 
author has gone one better in his second essay. It ought 
to have an even wider appeal than his first. Its outstanding 
merit in my eyes is the gusto with which it is written and 
successfully imparted to the reader. 

Dr. Pooler is an enthusiastic Salopian, and gives good 
reasons for his pride in his native county. To a keen eye 
for scenery he adds an attractive curiosity about the his- 
torical events in which Shropshire took part and the many 
interesting and sometimes famous characters it produced. 
When, after a memorable career as a general practitioner in 
Birmingham, he adopts Derbyshire as his future sphere of 
action, he does so with the same infectious enthusiasm. A 
good deal of attention is given to local medical celebrities, 
and the author has many good stories about Birmingham 
doctors which will be welcomed by old students. He dives 
into the history of Birmingham, and rescues from oblivion 
many who well deserve remembrance. I was surprised that 
among these he did not mention Mr. Hector, the surgeon 
and lifelong friend of Samuel Johnson, who lived with 
him for some time and found his wife there. But one 
can’t have everything, and this is indeed a full and joyous 
book. It is very well illustrated and produced with the 
good taste one associates with the publishers. I would, 
however, suggest that it ought to have had an index. 


ALFRED Cox. 
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VITAMIN A AND THE SKELETON 


Bone growth is affected in a number of nutritional dis- 
orders, but at least three vitamins influence it specifically. 
In scurvy vitamin-C deficiency affects bone through a 
failure of synthesis of intercellular collagenous material. 
In rickets and osteomalacia the deposition of minerals 
in bone—a mechanism in which vitamin D has a specific 
action—is disturbed. The relation between vitamin A 
and bone tissue is not so generally known as these two 
familiar examples, though both clinically and experimen- 
tally there is good evidence that vitamin A has an 
important place in controlling the growth and develop- 
ment of the tissues of the skeleton. Clinicians have paid 
some attention to hypervitaminosis. Fried and Grant’ 
suggest that the scarcity of reports about it is probably 
due to unfamiliarity with the syndrome. In children 
hypervitaminosis A is marked by anorexia, loss of 
weight, fever, pruritus, and pain in the bones. Skeletal 
disturbances can be demonstrated radiologically by signs 
of abnormal periosteal bone formation. Bone growth is 
also affected if the diet does not contain enough vitamin 
A, for it has been shown that growth at the epiphyses 
cannot proceed normally in young animals reared on 
deficient diets. Bone development is selectively retarded, 
and the disproportion between the rates of growth of 
bone and of the nervous system results in overcrowding 
of the spinal canal and cranial cavity. Mechanical pres- 
sure on the brain, spinal cord, and nerve roots causes 
paralysis. It is of interest that developmental abnormali- 
ties of bone have been observed in the offspring of rats 
reared on diets deficient in vitamin A.? One of the effects 
of giving excessive amounts of vitamin A to an experi- 
mental animal is an exaggerated degree of osteoclastic 
“ remodelling ” of bone, with resulting fragility and frac- 
ture. In 1946 Wolbach* reviewed the many experimental 
studies of bone growth in conditions of excess and 
deficiency of vitamin A. 

About six years ago Mellanby* showed that the bony 
changes in experimental vitamin-A deficiency are the 
result of interference with the distribution and intensity 
of osteoblastic and osteoclastic activity. There has been 
some uncertainty whether vitamin A brings about bony 
changes directly or through some indirect mechanism, 
but the consensus of opinion has favoured a direct inter- 


ference with normal cellular processes. Barnicot,° for 
instance, was able to show that vitamin A caused intense 
destruction of bone—apparently due to local osteoclastic 
activity—when crystals were attached to implanted bone 
fragments. In an outstanding paper appearing in the 
opening pages of this issue Dr. H. B. Fell and 
Sir Edward Mellanby establish the fact that the effect 
of a high concentration of vitamin A on developing bone 
tissue is a direct one. These workers (one of whom has 
been associated for many years with studies of explanted 
tissues at the Strangeways Research Laboratories): grew 
the bones of foetal mice in tissue culture and studied the 
effects of altering the concentrations of vitamin A in the 
media. They observed a remarkable interference with 
the development of the bones at concentrations of 2,000- _ 
4,000 i.u. per 100 ml., though the growth of soft tissues 
was not affected. How this rapid destruction of develop- 
ing cartilage matrix and bone tissue takes place has not 
yet been found out, but Fell and Mellanby suggest that, 
particularly in the case of cartilage, it is independent of 
ordinarily understood cell processes and that the inter- 
cellular material is directly concerned. This work pro- 
vides another important link between the mechanism of 
bone growth and the now numerous chemical factors 
known to control it. It remains to be seen how the 
selective effect of vitamin A on bone in tissue culture 
can be related with observations on the more mature 
tissues of intact animals which are fed on diets containing 
either too much or too little of this substance. 


RADIATION IN THE SHOE SHOP 
Of workers exposed to radiation hazards those at the 
Atomic Energy Research Station at Harwell are prob- 
ably safer than most. Very elaborate precautions are 
taken to ensure that the accepted tolerance dose of 
radiation is not exceeded, and the measurements made 
indicate that they succeed in their object. In view of 
this and of the similar precautions taken in x-ray depart- 
ments in hospitals throughout the world it is disturbing 


* that any man, woman, or child can subject his or her 


own feet to unknown doses of radiation in a shoe shop. 
Attention has been drawn to this method of salesman- 
ship during the last two years in several articles in 
American medical journals,’* and our comment here is 
based on work done in the U.S.A. and not in this country. 
Nevertheless, although shoe-fitting fluoroscopes are less 
commonly used here, there is little doubt that more 
machines will be installed in shops if they improve sales. 

The customer who wishes to use the shoe-fitting fluoro- 
scope places his or her foot over an x-ray tube from 


1 Amer. J. Dis. Child., 1950, 79, 475. 

2 Warkany. J., and Nelson, R. Cc. Anat. Rec., 1941, 79, 83. 
3 Proc. Inst. Med.. Chicago, | 16, 118. 
4 Proc. roy. Soc. B., 1944, 1 4 

5 Nature, Lond., 1948, 162, 848. 


1 Williams, C. R., New Engl. J. Med., 1949, 241, 333. 
2 Hempelmann, L. H., ibid., 1949, 241, 335. 
3 Frederick, W. G., and Smith, R.G., "Amer. industr. Hyg. Ass. Quart., 1948,'9, 


4 Lewis, L., and Caplan, P. E., Calif. Med., 1950, 12, 26. 
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which a beam of x rays passes through the foot and casts 
an image on a fluorescent screen. Reflections from the 
screen can be seen at three openings in the top of the 
apparatus—by the customer, the salesman, and a third 
party. The x-ray beam is made to pass for a set time 
by pressing a button, and during this time radiation will 
be absorbed by the foot being examined, by the group 
of three at the apparatus, and by others in the shop or 
room. It must be accepted that the absorption of such 
radiation is harmful, but so is ultra-violet light in sun- 
light, and thé degree of danger obviously depends on the 
amount of radiation absorbed. The apparatus usually 
works at 50 kV. It is mounted in a lead housing on a 
steel cabinet. Pressing the button will produce an x-ray 
beam lasting for 5—30 seconds, during which time a dose 
of 10-120 r could be given to the foot (the distance 
between the target and the skin being 7.5—20 cm.). There 
is nothing to prevent the button from being pressed 
repeatedly, and of course the customer can go from one 
shoe shop to another, undergoing the same experience 
in each. 

To the customer the dangers of the apparatus are 
through direct radiation and to the salesman through 
scattered radiation from the foot-opening of the 
apparatus. At a distance of about 3 ft. (90 cm.) the 
dose received in one day might be approximately 1 r— 
about five times the recommended British and 10 times 
the American tolerance dose which should not be ex- 
ceeded by those working with radiation. In practice, of 
course, apart from the salesman using the apparatus, the 
staff will usually be further away than 3 ft., and it is 
unlikely that one salesman would be concerned with as 
many as 150 exposures, which would be the number 
required, at 20 seconds each, to give this dose. Williams’ 
considered that the fluoroscopes he examined were effi- 
ciently protected everywhere except at the bottom and 
back. Often there was a table just behind the apparatus, 
and salesmen working at it were thus in danger. Lewis 
and Caplan‘ measured the amount of radiation received 
by 77 shoe salesmen in California by issuing “ film 


badges ” to be carried when at work: two-thirds received. 


no detectable amount of radiation, and of the rest only 
two received a dose in the neighbourhood of the toler- 
ance dose, and that at foot level (one of the film badges 
being carried in the trouser cuff). Generally speaking the 
customer appears in greater danger than the salesman. 
In one shoe-fitting of 20 seconds—a common length of 
exposure—doses ranging from 12.8 r to 116 r have been 
recorded. It is possible that the exposure may be 
repeated at once in the same shop and again in other 
shops, and it is clear that large doses might be given. 
A growing child may receive unknown doses of radiation 
several times at different ages. An erythema can result 
from 250 r, and 300°r is considered capable of causing 
epiphysial growth disturbance in children. Apart from 


these dangers there is the possible risk of cancer many 
years later. 

Is the shoe-fitting fluoroscope really necessary ? Points 
of pressure on the fleshy parts probably escape detection 
in any case. According to Lewis and Caplan half of nearly 
80 salesmen said that it was not of great practical use in 
shoe fitting: most considered its chief value was in sales 
promotion. It would seem desirable that this question 
should be considered by an appropriate panel of experts, 
who should decide first whether or not the use of the 
apparatus should be discontinued—a step which would 
probably result in no hardship to the customers’ feet. If 
such fluoroscopes are to be used, however, they should 
be efficiently serviced, they should meet standard require- 
ments of protection, including the bottom and the back 
of the case, and they should be kept in a separate room 
used for no other purpose. This room should be dimly 
lighted to improve the view of the image. The dangers 
of giving a large dose of radiation to the customer’s foot 
or of demonstrating with his own hand or foot should 
be made clear to every salesman. A short limit to the 
exposure time is a suggestion made by health authorities 
in the U.S.A.—2 seconds in New York and 5 seconds in 
Detroit. A device to ensure this can be incorporated in 
the apparatus. It should also be possible to prevent 
repeated exposures at the same fitting. In addition, 
customers could be given a card recommending not more 
than a certain number of such exposures—the New York 
City Health Department, for instance, specifies not more 
than three per day and 12 per year. It should be made 
an offence to tamper with the screen or filter so as to 
give a brighter image. 

It is easy to make regulations to control the shops, but 
no control of customers is possible, and subsequent dis- 


‘ability or disease may arise without apparent cause. In 


view of the doubtful value of the apparatus and the 
uncontrollable. danger to health, it might be wiser to 
discontinue its use altogether. 


DANGERS OF BREATHING-MACHINES 
When poliomyelitis is epidemic physicians and nurses 
in fever hospitals must come to dread the appearance of 
“ yet another ” patient with respiratory paralysis. There 
can be few methods of treatment which are more trying 
for the patient to endure or for the physician and nurse 
to direct than that of respiratory failure, especially with 
the inadequate facilities generally available in this 
country. Even the most important fever hospitals are 
short of staff, and the highly trained nurses who are 
required to “ special” patients in respirators cannot be 
found. A mobile group of specially trained volunteers 
is probably what is needed to help with local outbreaks 
of the disease. An added difficulty is the fact that most 
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of the box respirators in this country are of the Both 
type and lack many features now considered desirable 
in respirator design. On another page Drs. R. B. 
Bourdillon, E. Davies-Jones, F. D. Stott, and L. M. 
Taylor record many observations on _ respiratory 
physiology, the subjects being patients with respiratory 
paralysis and healthy volunteers. They point out that 
measurements of the patient’s tidal air may be of great 
value, and can be made with a spirometer such as is used 
in measuring basal metabolism. This can indicate, first 
the degree of respiratory failure, and secondly whether 
ventilation in the respirator is correct. Later it is most 
helpful to observe the gradual recovery of respiratory 
power with the object of judging the right time for the 
patient to be weaned from the respirator. The use of 
the spirometer in this way is an obvious advance and 
should be widely adopted. 

The observations of this group of workers about the 
possible dangers of hyperventilation—especially with the 
Both machine, which will not run at less than 20 cycles 
per minute—are also very important.-The symptoms and 
disturbance of consciousness which may be caused by 
prolonged hyperventilation have been studied by several 
workers.’ In respirator-treated patients the symptoms 
may be mistaken for those of hypoxia, with the 
disastrous consequence that the negative suction of the 
machine will be increased further. It may be that hyper- 
ventilation contributes to the high rate of death in these 
cases. Certainly a good rule in practice is to keep trying 
to use the least necessary pressure, though periods of 
high pressure are often appreciated by the patient and 
can do no harm if maintained for only a few minutes: 
indeed one modern American respirator periodically 
gives an extra deep breath. The Both type of respirator 
has so many faults that a policy of improvement or 
replacement should be devised forthwith. The breathing 
machine should and could be made safe and comfortable, 
so that patients can be put in it early in the disease to 
obtain rest and sleep. There is in fact reason to think 
that early rest for the respiratory muscles will reduce the 
extent of respiratory paralysis. It should be possible to 
give nursing attention to the patient without causing 
respiratory distress, and without having to hear a terri- 
fied plea not to be taken out again. For even simple 
nursing attention the patient in the Both machine has 
to be taken out of the respirator, and therefore an efficient 
lung inflator should be available to maintain respiration. 

There is still too much in the treatment of poliomyelitis 
which is unscientific, but it will be a great advance if 
tules of respirator treatment can be drawn up on a sound 
basis. Important studies on respiration and poliomyelitis 
have been and are being made in the U.S.A., and these 
should hasten understanding of the many problems yet 


unsolved. 


1 Carryer, H. M., Proc. Mayo Clin., 1947, 22, 456. 


PHONOCARDIOGRAPHY 


Graphic recording of heart sounds and murmurs, first 
practised at about the same time as electrocardiography, 
has failed to make similar progress. Owing to technical 
difficulties the early results were neither consistent nor 
comparable, but during the last decade the application of 
new physical methods has revived interest in the subject. 
An instrument which served as a model for subsequent 
workers was built by Rappaport and Sprague’? ; it con- 
sisted of crystal microphones, improved electrical amplifiers, 
and recording apparatus. They stressed the need to take 
three records in every case, and called them linear, 
stethoscopic, and logarithmic. 

The linear phonocardiogram represents graphically the 
vibrations set up by cardiac action at the surface of the 
chest. This bears only distant relation to clinical ausculta- 
tion, for as Leatham* has emphasized, if the low-frequency 
vibrations are to appear on a record of ordinary dimensions 
the higher frequency murmurs will not be seen. The 
stethoscopic record is modified by the same attenuation 
of low-frequency components as is caused by the average 
acoustic stethoscope. The logarithmic record is modified 
further, according to the practically logarithmic attenua- 
tion of low-frequencies exerted by the human ear, and 
is therefore an actual representation of what should be 
heard clinically. Murmurs are seen clearly in logarithmic 
records, while heart sounds will dominate linear records. 
Both sounds and murmurs will usually be seen reasonably 
distinctly in the stethoscopic record. Since some standard- 
ization of phonocardiographic records is long overdue this 
method seems practical. A reference tracing of some kind 
is necessary for the interpretation of the sound record. A 


- simultaneously recorded electrocardiogram is the most 


usual, but is of value only as an indication of the begin- 
ning of ventricular systole and therefore of the ventricular 
part of the first sound. For the important problem of 
identification of events in diastole it may be necessary to 
record the jugular venous pulse, though the linear phono- 
cardiogram usually gives a clear indication of the second 
and third heart sounds. The application of phonocardio- 
graphy is particularly helpful in the analysis of triple heart 
rhythm. Evans‘ has shown that the placing and identifica- 
tion of additional sounds, often a difficult problem clinically, 
may be a simple matter graphically. Studies of the first 
heart sound have shown a wide range of normal variation. 
In eight cases reported by Alimurung, Rappaport, and 
Sprague® a diagnosis of mitral stenosis had been made on 
hearing a typical presystolic murmur at the apex. Phono- 
cardiography proved this to be an auditory illusion due to 
several forms of variation of the first heart sound, in all 
of which the whole sound complex assumed a crescendo 
configuration. 

Much of the evidence about phonocardiography of heart 
murmurs is conflicting, and serves to emphasize the fact 
that meticulous technique with good instruments in a quiet 
room is essential to avoid misleading results. Cowen‘ 

1 Amer. Heart J., 1941, 21, 257. 

2 Ibid., 1942, 23, 591. 

3 Post-Grad. med. J. Ye =. 568. 
4 Brit. Heart J., 1943, & 

5 New Engl. J. Med. 18, wae, 631. 
6 Brit. Heart J., 1949, 11 

7 Ibid., 1947, 


8 Ibid., 1947, 9. , 225. 
9 Clinical Auscultation of the Heart, 1949, London. 
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was unable to substantiate some of Evans’s’ * earlier obser- 
vations, particularly those on the important apical systolic 
murmur. In his series Cowen found that, while all the 
“innocent” murmurs started later than the S-wave of a 
simultaneous electrocardiogram, so also did many of the 
“systolic murmurs associated with definite valvular heart 
disease.” In addition Levine and Harvey® have been unable 
to demonstrate a mid-diastolic murmur in all cases of mitral 
stenosis. Leatham* found that aortic systolic murmurs 
have a characteristic shape on sound records which dis- 
tinguishes them from those of mitral origin: this should 
assist recognition of those cases of aortic disease with loud 
apical systolic murmurs. In theory, clinical auscultation 
should be more sensitive at the higher frequencies asso- 
ciated with the murmur of aortic incompetence. For 
murmurs of comparable intensity this is certainly true in 
practice, particularly when the diaphragm chest-piece is 
used. Conversely, the low-pitched murmurs associated 
with mitral stenosis can be more easily detected by phono- 
cardiography than by clinical auscultation. The graphic 
method should prove most useful in confirming the diag- 
nosis of mitral stenosis, or in providing evidence for its 
exclusion. It may be particularly helpful in the assess- 
ment of apical systolic murmurs in children with loud 
third heart sounds which may be confused with mid-diastolic 
murmurs. 

For teaching purposes a loudspeaker may replace the 
recording apparatus of the phonocardiograph, the result 
being an amplifying stethoscope. It is very difficult to 
obtain faithful reproduction by this or other mechanical 
devices, and indeed, however faithful the reproduction, the 
method seems to be of very limited value. There can be 
no effective substitute for the practice of the close personal 
application of the acoustic stethoscope. 


OPTIMISM IN MENTAL HOSPITALS 
All psychiatrists are aware that mental-hospital practice is 
an entirely different thing now from what it was 20 or 
even 15 years ago. The extent of the revolution is made 
clearly evident by some recent statistics given in the annual 
report of the Crichton Royal Hospital, Dumfries. Twenty 
years ago most well-managed hospitals were able to secure 
a discharge rate of 30%, but much higher figures are now 
being recorded. During the three years 1945-7 the general 
discharge rate at the Crichton Royal has been 74%, 81%, 
and 85%. The change is very largely due to the wide- 
spread adoption of physical methods of treatment—electro- 
shock, insulin coma, and leucotomy. At the Crichton Royal 
rather more than half the patients admitted have been sub- 
jected to one or more of these treatments, and among them 
the discharge rate has gone up from 88% in 1945 to 95% 
in 1947. But the advance is by no means confined to 
patients treated in this way: the discharge rate among 
the others is also very high, and has risen from 63% in 
1945 to 73% in 1947. It is not to be supposed that the 
Crichton Royal is very exceptional among mental hos- 
pitals, and no doubt there are others which could publish 
figures nearly as satisfactory. In fact there is probably 
not a mental hospital in the country where the discharge 
rate has not taken a sharp upwards slant during the past 
15 years. These bare figures reveal in cold statistical form 
a radical change in the atmosphere of the hospitals. Where 


there was once hopelessness, lethargy, and cynicism, the 
is now hopefulness, even confidence, and a willingness 
undertake trying duties in the certainty that many of 
patients will benefit. The improved results obtained ev 
with patients not submitted to physical treatments sho 
how much can be done by other methods, by personal 
interest in the patients, simple psychotherapy adjusted to 
their needs, and efforts at rehabilitation. There are now 
very few patients for whom all efforts at treatment can 
be foreseen as hopeless: much improvement can often 
be obtained even in those most intractable cases where 
leucotomy is eventually thought necessary, as is shown by 
the fact that in different years the Crichton Royal could 
discharge 73-83% of these patients. 

Therapeutic success is attended by a greatly increased 
interest in clinical problems. At many mental hospitals 
the medical staff forms itself into a society with regular 
meetings, which are also often attended by other member 
of the hospital team, including nurses, psychiatric social 
workers, and occupational therapists. At some hospitals 
this society is a centre at which medical men from the 
neighbourhood also forgather to hear guest lecturers and 
take part in discussions. Perhaps the most important 
change of all is shown in a different attitude on the part 
of patients and their relatives: a nervous or mental illness 
is now at least beginning to lose its stigma, and patients 
willingly seek admission for treatment. Thus the mental 
liospital is showing signs of at last becoming integrated 
into local society. So much gain could hardly have* been 
made without loss. The debit side is seen in the greater 
demand for beds. Hospitals are overcrowded and often 
have long waiting-lists. Their administrators may refuse 
admission to any patient from outside the hospital area. 
Worst of all, admission is sometimes denied to patients 
who are willing to come voluntarily unless their relatives 
will permit them to be certified. If this tendency is allowed 
to progress it will cancel much of the gains that have been 
made. The present difficulty can be surmounted only by 
increasing the facilities for mental treatment ; but in the 
meanwhile it should be possible to arrange priorities so 
that the mournful need for certification is not extended 
beyond its proper boundary. 


SKIN CANCER AND CUTTING OILS 
Study of malignant tumours of the skin yields an increasing 
fund of knowledge that should ultimately assist in the 
elucidation of the problem of cancer, for the pathology 
of disease in one organ does not differ materially from 
that in other organs. Since Percivall Pott described scrotal 
cancer as an occupational hazard in chimney-sweeps 
careful clinical observation backed by statistical analysis has 
established the carcinogenic role of many irritants, external 
and internal, in skin cancer. Oils and tar products, x rays 
and radium emanations, chronic infective diseases—such 
as lupus—ulcers, and scars are well-recognized causes of 
cancer. Much has been written about ultra-violet light 
and cancer of the exposed skin, and Neubauer’s review! of 
arsenical cancer suggests that a number of patients with 
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1 Brit. J. Cancer, 1947, 1, 192. 
2 Brit. J. industr. Med., 1950, 7, 1. 
8 Sulzberger, M. B., Brit. J. Derm. Syph., 1950, 62, 53. 
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previously. Heredity, race, age, sex, hormonal and other 
influences, and obscure individual factors may play their 
part, but it is nevertheless true that in many cases the 
agent causing cancer of the skin can be recognized. It is 
possible to cure almost all skin growths, and great advances 
have been made in prophylaxis. Such successes are of 
course partly due to the ease with which the skin can be 
examined and treated. 
Many of these points about skin cancer are brought out 
by Cruickshank and Squire,” who have recently investigated 
the effects of skin contamination with mineral oils among 
workers in the engineering industry in Birmingham. Cutting 
oils used with the automatic machine tool contaminate the 
skin of the worker, and this is not effectively controlled 
by splash guards and other devices, though improvements 
in such measures are suggested. Oil acne and folliculitis 
are seen in 80% of the workers, and over half of those 
who have been exposed for fifteen years or more develop 
“shark skin” or “ shagreen skin ”’—a condition recognized 
as predisposing to cancerous change. One man with scrotal 
the} cancer was found among 138 patients examined, but a 


and} review of the cases of scrotal cancer observed in hospitals 
tant? in the region during the previous ten years showed that 
part} about half of the patients concerned had worked with oil 
ness} in the engineering industry. The skin changes observed 
ents} by Cruickshank and Squire were related to the duration 
ntal| of exposure and not to the age of the patient. They draw 
ated | attention to the fact that the light engineering industry is 
een | Comparatively young and that the evidences of damage 
ater | they present should be regarded as a warning of more 
ften | Serious trouble ahead unless effective prophylaxis is estab- 


‘use| lished. The question of the identity or the relationship 
rea, | Of those factors in oil which provoke folliculitis and derma- 
titis to the carcinogenic properties of oil demands careful 
study. If “eczematogens” may, as suggested by some 
ved |} American workers, be carcinogenic, it would seem that the 
een | Worker who reacts by dermatitis is fortunate in that he 
by} cannot tolerate the duration of exposure necessary for 
the | carcinomatous changes to develop.* 


led DRUG TREATMENT OF PARKINSONISM 
We have recently referred! to some of the new synthetic 
compounds used in the treatment of parkinsonism, and in 
this issue of the Journal Drs. H. Palmer and D. J. A. 
mg | Gallagher describe the encouraging results they have 
he | obtained with “ lysivane "—a member of the same group 
8Y | of drugs as “diparcol.” They believe that the results 
mf obtained with lysivane are better than those obtained 
tal} with diparcol or “artane,”? but they are careful to 
PS | state that it is dangerous to draw conclusions about the 
as | drug treatment of parkinsonism on too narrow a sympto- 
al | matic basis. The history of “ parpanit,” for example, 
YS | shows how the first enthusiasm for a new drug may have 
zh | to be modified later. Parpanit, which is a di-ethylamino- 
of | ethyl ester, was first investigated by Domenjoz*® in 1946. 
ht | He found it to have properties which are now recognized 
of | to be common to many substances, such as atropine, pro- 
h Caine, or papaverine—that is to say, parpanit relaxes 
= § smooth muscle, being a spasmolytic, paralyses the action 
‘Sf of the vagus like atropine, and has a local anaesthetic 
action like procaine. It was, however, the observations of 
Griinthal* which led. to its wider therapeutic use. He 


found that when it was given to normal subjects it pro- 
duced a sensation of “rubber knees.” They walked with 
uncertainty, as if on cotton-wool, and with freer, though 
less-controlled, movement: it was difficult to be sure of 
the position of the limbs; the body seemed lighter, and 
fatigue disappeared. The subjects complained of dizziness 
and were obliged to remain still. There was, however, no 
muscular weakness. In larger doses than 60 mg. there was 
a disagreeable alteration of personality. 

Because of these findings parpanit was applied to the . 
treatment of post-encephalitic parkinsonism, in which mus- 
cular rigidity is so marked, and great success was claimed. ° 
Patients who for years had been reduced to complete im- 
mobility and required permanent nursing were able to look | 
after themselves once more and even to resume their pro- 
fessional work. The effect of the drug was to reduce rigidity 
and improve mobility. Other symptoms such as tremor, 
the slowness of speech, and the typical parkinsonian pos- 
ture were modified irregularly or perhaps not at all. Fleisch 
and Baud’ provided objective evidence that parpanit does 
in fact reduce muscle tone. They were able to measure 
this effect in rabbits as the dose was raised from 8 to 40 mg. 
per kg. (These amounts are far greater than those given 
to man, which are about 1 mg. per kg.) They found that 
in man doses of 100 mg. of parpanit caused a drop in the 
tonus of the quadriceps, greatest after 90 minutes. This 
dose also caused a rise in the threshold stimulus for the 
patellar reflex and a diminished appreciation of a change 
in a weight supported by the hand. They concluded that 
the action of parpanit was on the sensory nerve endings 
for deep sensibility, which were depressed. 

Clinical trials with parpanit have been reported by 
Schwab and Leigh® in the U.S.A. and by Dunham and 
Edwards? in this country. The latter gave some of their 
patients who were receiving the usual treatment with 
solanaceous drugs increasing doses of parpanit until side- 
effects appeared. Other patients were given optimal doses 
of parpanit as well as solanaceous drugs, and the latter 
were then gradually withdrawn. In a third group of 
patients a sudden change was made from solanaceous drugs 
to parpanit. The authors concluded that parpanit was 
certainly a useful drug in Parkinson’s disease but that it 
had no clear advantage over solanaceous drugs. Some 
patients were better when taking parpanit, others when 
taking solanaceous drugs. When parpanit was effective it 
was equally so whether given alone or together with solan- 
aceous drugs. The side-effects—dizziness, sensation of 
weakness, dryness of the mouth, and blurring of vision— 
were similar with both forms of treatment, but the first 
two were commoner with parpanit and the last two with 
the solanaceous drugs. Dunham and Edwards found no 
criteria by which they could forecast the effect of either 
treatment in any patient, except that patients who responded 
well to one also responded well to the other. It will be 
wise to suspend final judgment on the new drugs used 
in the treatment of parkinsonism until publication of the 
results of controlled tests. 


1 British Medical Journal, 1950, 2, 29. 

2 Lancet, 1950, 2, 307. 

3 Schweiz. med. Wschr., 1946, 76, 1282. 

4Ibid., p. 1286. 

5 Ibid., p. 1289. 

Heh phy: ge 048, 6, 331 
‘ely. physiol. . Acta, 

8 J. Amer. med. Ass., 1949, 139, 629. 

9 Lancet, 1948, 2, 724. 
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W. HOWLETT KELLEHER, M.D., D.P.H. 


Physician Superintendent, 


The current outbreak of this baffling disease should soon 
be reaching its peak, July, August, and September being 
almost invariably the months of greatest prevalence. In 
Britain the latter part of September may confidently be 
expected to show a decline in case incidence, although 
cases will continue to crop up sporadically during the 
winter months. Winter epidemics, however, have been 
encountered in some countries, although rarely. An 
instance of this was a recent severe outbreak in an Eskimo 
village during an exceptionally hard winter. 

It is likely that the disease has been with us for thousands 
of years, though its ravages have not been apparent until 
comparatively recent times. Scandinavia had the unen- 
viable distinction of providing the first real outbreaks, and 
the disease still remains a serious problem in Northern 
Europe. Somewhat later the United States suffered from 
serious outbreaks, notably that in New York in 1907, with 
more than 2,000 cases. But it was nine years before that 
city had its most serious outbreak, with over 9,000 cases 
and a mortality of more than 20%. 

It is not within the scope of this article to discuss the 
theories held to account for the epidemic conflagration of 
poliomyelitis after it has been known to smoulder for many 
years. What we must accept as ominous is the expecta- 
tion, borne out by the experience of other countries, that 
it will remain with us as a serious menace until more is 
known about its source and methods of control. 


Causal Agent: Prophylaxis 

A filterable virus, one of the smallest known, is the cause. 
There are several groups of poliomyelitis virus, the great 
majority of human infections being due to one group only, 
which can be transmitted to monkeys and contains several 
antigenic strains. The virus is inactivated by a tempera- 
ture of 55° C. for 30 minutes, and by a 1 : 5,000 solution 
of potassium permanganate in normal saline. The virus 
in infected spinal cord can be inactivated by 0.3% formalin 
in 34 days. Virus in suspensions of cord in acid solution 
is inactivated in 10 minutes in the presence of 0.05 p.p.m. 
of free chlorine. The usually adopted water-chlorination 
methods are believed to be ineffective in practice, especially 
in the presence of organic matter: if there is none, how- 
ever, 0.2 p.p.m. of chlorine should be effective. 

The virus has been isolated from sewage and sewage- 
contaminated water, and from flies, and may occur on un- 
washed fruit and vegetables. It can be recovered from 
the patient’s oropharynx in the first week or so of the 
clinical disease and from the faeces in at least the first 
month or two. Healthy carriers are also known, while 
some people have been found to excrete the virus for some 
weeks before the onset of symptoms. These facts help in 
planning prophylaxis. 

During the incubation period (see below) contacts should 
be kept under close observation and visits to infected 
households forbidden. During epidemic periods in locali- 
ties where cases have occurred all unnecessary gather- 
ings, especially of children, should be avoided. Exhausting 
physical exercise by children or young adults may facilitate 
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infection or lead to more extensive paralysis if undertaken 
when the disease is beginning. . 

Some authorities have expressed the view that during a 
poliomyelitis outbreak inoculations which are not urgently 
required should be postponed. Operations such as tonsil- 
lectomy, adenoidectomy, and dental extraction should also 
be held over. A damaged mucous membrane may facili- 
tate the entrance of infection. 


Age Incidence and Immunity 


Although the earlier epidemics in Britain showed up to 
a 90% attack rate in infants and young children, this group 
now accounts for little more than one-third of the cases, 
the other two-thirds being in children of school age and 
in the adolescent and adult population. Infants under 
1 year old enjoy a relative immunity or may suffer a mild 
attack only. An example of this is the experience on 
more than one occasion in the Western Hospital that young 
nursing trainees in infant nurseries have suffered from 
non-paralytic or from severe paralytic attacks while their 
protégés appeared to escape entirely. 

The mechanism of immunity is as yet unexplained. 
Plenty of evidence exists of the presence of a neutralizing 
antibody in the blood of both convalescents and infected 
adults in communities frequently affected by epidemics, but 
its presence does not guarantee immunity from attack. 
Second attacks of poliomyelitis can occur, although the 
risk of a second attack may be somewhat less for a year 
or two. Some, if not all, of the recorded cases may have 
been instances of infections with strains differing from 
the original infection. It is said that immunity is strain- 
specific. Serum therapy and prophylaxis have proved a 
failure. 

Incubation Period 


This has been variously estimated as between a few days 
and four or five weeks, but is commonly believed to be 
between 7 and 14 days. The disease experimentally pro- 
duced or following injury or operation generally shows 
itself after 7 to 10 days. Where it has followed local tissue 
damage from inoculation, it may be noted in from two 
to four weeks. 


Clinical Manifestations 


The majority of clinical attacks show two phases. In 
the first, a stage of general systemic disturbance, it will 
be impossible in the majority of instances, particularly 
in the absence of an outbreak, to do more than keep the 
possibility of poliomyelitis virus infection in mind. 


First Phase 

The initial constitutional symptoms may closely simulate 
a virus respiratory tract infection. Cough, however, is 
only infrequently met with, but pharyngitis is common. 
Temperature varies within wide limits and no positive con- 
clusions may be drawn from it. More significant may be 
severe headache, particularly frontal, and vomiting, prob- 
ably of nervous rather than toxic origin. General muscular 
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pains and lethargy are more noticeable than irritability at 
this stage. This phase of the disease is most variable in 
duration, and although it may occupy several days it is 
important to emphasize now that the briefest and slightest 
disturbance, a mild malaise and a temperature of 98.8° to 
99.6° F. (37.1° to 37.6° C.), may be the only manifestation 
of poliomyelitis. That, of course, is the true abortive type. 
It is obvious that its identity, apart from laboratory assis- 
tance, can only be inferred—particularly if previous contact 
is known. 
Second Phase 

This may be separated from the initial phase by several 
days of comparative well-being, but in many cases it either 
merges into it or it may predominate from the start. 
Where the phases are clearly separated the temperature 
chart will characteristically show a “camel” (dromedary) 
curve. It is obvious both clinically and from histological 
studies that the second phase represents the inflammatory 
reaction due to viral attack on the central nervous system. 
It is a true meningo-encephalomyelitis, and the clinical 
signs vary little from those of any other infective or post- 
infective viral meningo-encephalitis. This true meningeal 
phase is almost invariably present in some degree before 
paralysis, but the paralysis may come on very rapidly, 
especially in infants, even within a few hours of onset of 
the first general symptoms. This is particularly so in those 
cases in which a monoplegia has been suspected to have 
been influenced by inoculation reaction. 

Except in the rare encephalitic types, one of the most 
striking objective signs in the majority of patients, particu- 
larly in the presence of considerable pyrexia and other 
discomforts, is alertness merging into irritability, at least 
in young children (the adult is usually more apprehensive 
than irritable). Frontal headache is often very severe, and 
vomiting may recur. Generalized hyperaesthesia or pain 
and tenderness may be complained of, but, apart from that 
evoked through movement of muscles, painful spasm is not 
generally a common feature of cases in the pre-paralytic 


stage seen in the Western Hospital, however troublesome 


this may be at the onset or after the paralysis has become 
evident. Tendon and superficial reflexes may be tempor- 
arily exaggerated, and there may be fibrillary twitching of 
muscles. 

It is obvious that where, as quite commonly happens, 
an inflammatory reaction in the mid-brain is marked, any 
degree of objective signs indicative of encephalitis may 
be encountered. Nystagmus is quite common and should 
always be looked for. Complaint is often made of 
insomnia, even in young persons, and when this is obviously 
not due to pain it should excite suspicion of early irritative 
encephalitic involvement. 

Almost invariably present at this stage is some spasm of 
muscles with stiffness of posterior cervical and spinal 
groups and of the hamstrings, but it is a very variable sign. 
The elicitation and significance of this sign are amplified 
below. Retention of urine due to temporary bladder 
dysfunction is common, particularly where the lumbar cord 
is heavily damaged. Constipation may also be troublesome. 


Methods of Examination and Assessment 
For practical purposes and simplicity the following 
broad classification of cases may be adopted: 
I. Non-paralytic: Abortive, meningeal, 
Neuritic, cortical. 
II. Paralytic: Bulbar, spinal, or combinations of both 
(bulbospinal). 


peripheral 


The term “ bulbar ” is rather loosely used for any clinical 
type resulting from inflammation in any part of the brain- 
stem, although only applicable directly to the much more 
limited area of the medulla oblongata. 


Abortive and Non-paralytic Poliomyelitis 


“ Abortive ” is the name generally given to cases which 
have not shown signs of inflammation of the central nervous 
system, whereas non-paralytic cases have progressed to 
that stage but show no muscle weakness. It is obvious 
that the abortive case is normally diagnosed only by 
inference as a contact or with laboratory help. The only 
symptom may be a slight pyrexia of brief duration, and 
an abnormal cerebrospinal fluid (a protein level of more 
than 55 mg. per 100 ml.) alone aids the diagnosis. The real 
importance of diagnosis lies only in the potential infectivity 
of the abortive case, which is often a carrier. There is 
certainly no danger to life or health. Since abortive and 
non-paralytic infections are said to be 100 times more 
frequent than paralysed cases, the impracticability of hos- 
pital isolation of every abortive case is clear. A very large 
proportion of cases admitted to our special hospitals to-day 
on suspicion of poliomyelitis cannot be confirmed as even 
abortive attacks. Hospitalization is therefore not justified 
where definite neurological signs are absent. The practi- 
tioner’s difficulties in face of the possibilities and of family 
apprehension can be understood, but both the patient and 
his family may best be served by allowing him to remain 
under daily supervision at home, and the burden on the 
hospitals will be considerably lightened, often by more 
than 50%. 

Non-paralytic poliomyelitis includes all cases with the 
subjective and objective disturbances of the central nervous 
system known as meningeal irritation. This also is a large 
group. The hospitalization of such cases is fully justified 
and indeed important unless their removal creates physical 
or mental trauma with subsequent worsening of paralysis. 
Strict rest can be prescribed and a look-out maintained 
for the earliest signs of dangerous complications. If 
paralysis ensues it is often evident within a day or two of 
the onset of meningeal signs, but it may be delayed for 
many days. Although paralysis becomes maximal within 
48 hours of its appearance, instances not infrequently occur 
where fresh lesions may continue to crop up for as long 
as seven days after the initial paralysis. For example, 
respiratory muscle involvement often takes some days to 
become apparent, a further reason for the hospitalization 
of the suspected case with meningeal signs. 


Paralytic Poliomyelitis 

As stated above, this may be spinal, bulbar (brain-stem), 
or combinations of both. As it still accounts for the 
largest number of paralytic cases, the spinal will be con- 
sidered first. 

It must be remembered that spinal paralysis includes not 
only cases of limb paralysis but trunk muscle lesions, 
including diaphragmatic and intercostal. Constipation and 
retention of urine probably come into a different category : 
function generally recovers in a few days. 

The symptoms which usher in an attack differ in no 
respect from those enumerated above in relation to non- 
paralytic and abortive poliomyelitis. An amplification of 
the indications of muscle spasm is, however, called for. 

(1) Neck Rigidity—This is rarely so marked as in acute 
suppurative meningitis, but the differentiation from that seen 
in early tuberculous meningitis may be difficult. Only very 
rarely is true head retraction noted. Infants and young children 
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will often naturally resist any attempt at flexion, simulating a 
true rigidity. By attracting their attention so as to cause neck 
flexion or by raising them by the shoulders from the supine 
position (when they should normally flex the head) it is possible 
to remove the doubt. 

(2) Back Rigidity—This varies greatly. In some cases the 
condition may be so extremely painful as to make it impossible 
to get even slight flexion, and in others it may beso slight as only 
to be elicited by asking the sitting-up patient to kiss his knees, 
which are fully flexed, the thighs also being fully flexed and in 
the adducted position. Intermediate degrees are often seen, as 
where the patient can get himself into the sitting posture but 
because of rigidity or shortening cannot sustain it without using 
his extended arms placed behind him as in a tripod (Amoss’s 
sign). Very often the difficulty in maintaining the sitting posi- 
tion is not due to stiffness of the spinal muscles but to ham- 
string muscles in spasm or shortened, and this can readily be 
demonstrated by sitting him on the edge of the bed with flexed 
knees, when he is found to be able to straighten his back fully. 
Incidentally this is an excellent position in which to make tests 
of the serratus and rhomboid muscles. Spasm of the neck 
and back muscles may, if prolonged and severe in a patient 
who is allowed to assume any comfortable position, result in 
considerable shortening with marked opisthotonus. 

(3) Kernig’s Sign—This is frequently very marked in polio- 
myelitis, but it may be absent, especially in infants. Indeed, 
any or all of the muscular rigidities described above may be 
absent. 


It should be emphasized that all these signs commonly 
occur in non-paralytic poliomyelitis as well as in all degrees 
of the paralytic disease. No information regarding the 
paralysis may be deduced from their intensity. 

Paralysis or weakness when it occurs may be so slight as 
to require the finest tests for its detection, or it may be 
extreme. It is of lower motor neurone type with dimin- 
ished or absent tendon reflexes. Even in the most exten- 
sively paralysed cases the asymmetry which is typical of 
poliomyelitis may be detected. Sensory loss should not 
be encountered, but there may be subjective disturbances— 
i.e., a feeling of numbness—and in later stages poor circula- 
tion and trophic changes may give rise to local sensory 
disturbances. 

The commonest sites of paralysis are the lower limbs 
and the shoulder girdle, in that order. In the leg the 
quadriceps, the anterior tibial, and the peroneal groups 
are most commonly affected, in the arm the deltoid and 
triceps muscles. When a whole limb is involved the lesion 
is, except possibly in infants, easily recognized, and one 
will be concerned merely with making a differential diag- 
nosis. It is, however, with the lesser degrees of dysfunc- 
tien that detection is difficult, and this makes a meticulous 
examination necessary. A suggested scheme of examina- 
tion has been set out in detail by the present author.* 


Useful Clinical Points 


The examination should be systematic, commencing with 
the head and neck and proceeding to the upper extremities 
and shoulder girdle, the trunk muscles and the lower 
extremities. Certain points must be noted: 


(1) With shoulder-girdle involvement look out for diaphrag- 
matic and/or intercostal weakness. 

(2) With lower extremity weakness watch for retention. 

(3) Immobilization due to pain may give Tise to an erroneous 
impression of the severity of the paralysis. 

(4) The abdominal recti are often asymmetrically attacked. 

(5) Even in very young children substitute movements to 
correct the defect of paralysis can very quickly be learned. 
A frequent example of this is rotation of the scapula to 


*Kelleher, W. H., Med. Pr., 1947, 218, 452. 


produce abduction of the arm, and tilting the pelvis to help the 
dorsiflexion of the foot. 

(6) In examination of infants accurate estimates of power 
may be made by the active resistance of the infant to handling. 
The more annoyed he is the better for one’s purpose. Tempting 
with a toy or a sweet, or stimuli such as plantar tickling, will 
help greatly. Even assessment of minor weakness may quite 
accurately be made in this way. 

(7) No single examination in a suspected case will suffice, 
Quite apart from the possibility of an extension of the paralysis 
or weakness, there are the factors of uncooperativeness and pain 
which may distort the picture. Continued raised temperature 
in the pre-paralytic phase or an unsettled one after the onset 
of the paralysis should make one alert to the possibility of 
extension. Following such stages a settled temperature for 
several days almost invariably denotes quiescence, with little 
further risk. 

(8) Paresis when slight may often be detected only when the 
suspected muscle or group is compared with the opposing limb. 

(9) Wasting may be hidden, in babies particularly, by fat. 
It is usually evident after about a fortnight. 

(10) Absent or sluggish reflexes do not necessarily denote 
the presence of paralysis or even of paresis, but where an 
asymmetry of response is undoubted it is rarely misleading. 
peng naa and ankle jerks of normal infants are often difficult 
to elicit. 

(11) Rapid deformity—e.g., foot-drop—may develop through 
spasm and shortening of opposing muscle groups ; hence early 
diagnosis is of importance in prevention. Over-stretching of 
paretic muscles may seriously limit their recovery. 

(12) Early recognition of respiratory muscle damage is neces- 
sary in order to avoid fatigue and further, perhaps irreversible, 
neurone damage through anoxia. ’ 


In any event an early consultation with a specialist col- 
league will help to avoid occasional pitfalls. Even those 
with extensive experience are not infrequently humiliated. 


Prognosis in Spinal Paralysis 

A flail limb in which no partial recovery has occurred in 
a few weeks is unlikely eventually to show even reason- 
able recovery. If there is no sign of return of power after 
four or five months the prognosis is almost negative. 
Where some recovery is evident early one may expect that 
with proper supervision the recovery will continue up to 
18 months after onset. If neuronal recovery is to take 
place it does so within a few weeks. 

The prognosis in recovery of movement is naturally 
greatly influenced by physical and orthopaedic treatment ; 
full mobility of joints must be present before any power 
which remains can be utilized. 


Bulbar (Brain-stem) Lesions 


This is a most important group, to which full justice 
cannot be done in this necessarily condensed review. The 
1947 admissions to the Western Hospital showed cranial 
nerve lesions in about one-third of all cases, which was 


considerably more than previously recorded. As in the 


spinal group, asymmetry and variability in symptomatology 
are the rule, ranging from the slightest of attacks to the most 
virulent. Rarely severe encephalitic symptoms are seen, 
but in the great majority of bulbar cases paralysis or weak- 
ness of certain cranial nerves is the only manifestation. 
Lesions of the upper group of cranial nerves (third to eighth) 
must be carefully looked for. For the detection of fifth- 
nerve involvement it may be necessary to make tests against 
resistance. Seventh-nerve lesions are relatively common 
and may occur alone. They are almost always of lower 
motor neurone type. Eighth-nerve (vestibular) disturb- 
ance is not uncommon, but ffequently of brief duration. 
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The lower group of cranial nerves is far more important 
because of the threat to life which extensive lesions involve. 
The ninth, if affected alone, and especially if unilateral, 
may cause little inconvenience. The more extensive com- 
pinations of the ninth, tenth, and twelfth cause great incon- 
venience and danger, due to obstruction of the airway by 
unswallowed buccal secretions. Another serious threat to 
life arises from complete laryngeal abductor paralysis, the 
approximation of the vocal cords causing great difficulty 
in inspiration. The difficulty is increased with spasm of the 
adductors. A common enough occurrence is eleventh-nerve 
paralysis, often detected only by muscle resistance tests. © 


By far the most fatal of all complications arises from 
inflammation of the respiratory centre in the medulla, 
giving rise to variations in depth, rate, and rhythm of 
breathing, or from defects of the vasomotor centre in the 
same area leading to circulatory failure. 


No examination of a poliomyelitis patient is complete, 
therefore, until a careful test of the cranial nerves has been 
made. The pharynx should always be carefully inspected, 
as prompt treatment (e.g., postural drainage) may avert 
disaster. 


Respiratory Failure 

In addition to the commonly fatal type of respiratory 
failure arising from bulbar damage, it is most important 
to be able to make an early diagnosis of the more treatable 
muscle (spinal) paralysis or weakness. Careful and repeated 
inspection is necessary, particularly where shoulder-girdle 
paralysis is present. Serious anoxaemia may have occurred 
long before mechanical defect is obvious. When dyspnoea 
is present the patient is in urgent need of artificial respira- 
tion. Among the earlier signs are an increasing restless- 
ness, anxiety, sweating, dilatation of pupils, and an increas- 
ing pulse rate. Later, accessory muscles may be brought 
into play. Dilatation of alae nasi may be noted, and 
speech tends to become staccato or jerky. Stethoscopic 
examination should reveal poor air entry to the lungs, 
especially at the bases. Defective epigastric excursion may 
be seen or such excursion may be entirely absent. Often 
only the upper intercostals may be found active, aided by 
accessory muscles. Attempts at coughing will be noted as 
extremely ineffectual. 


Unfortunately, a not uncommon combination is that of 
pharyngeal or laryngeal dysfunction with a blocked airway 
and a respiratory (spinal) failure. The prognosis here is 
extremely serious. Central (medullary) respiratory failure 
is almost invariably fatal. 


Differential Diagnosis 

This bristles with difficulties as judged by hospital admis- 
sions of suspects. In the initial stages with general 
systemic disturbance many cases of tonsillitis, otitis media, 
theumatism, and catarrhal respiratory infections arrive in 
hospital. There is also an increasing number of cases of 
pyrexia of unknown origin. Admittedly, many of these 
could be abortive poliomyelitis and justify diagnostic 
lumbar puncture, but in inter-epidemic periods or where 
there is no question of contact it can be justified only on 
academic grounds. 

In the meningeal stage and in the absence of paralysis 
the examination of the cerebrospinal fluid is fully justified, 
particularly where tuberculous meningitis must be excluded, 
since early treatment of that condition is now imperative ; 
this is true also of pyogenic meningeal infections and cere- 
bral abscess. Subarachnoid haemorrhage can be a cause of 
confusion, in the author’s experience. 


When paralysis develops the toxic neuropathies must be 
excluded, rarely with difficulty. Cerebral vascular lesions 
even in children (thrombosis) are not rare. Trauma of 
nerve tissue, myelitis, and tumours have all caused con- 
fusion. Acute toxic polyneuritis (Guillain-Barré syndrome) 
is often difficult to differentiate from severe forms. Pseudo- 
paralysis may simulate poliomyelitis, and here mistakes are 
less excusable. 


Pain fixation from any cause (rheumatism, arthritis, or 
injury) must be excluded. Spasm of muscles due to pelvic 
inflammation may immobilize the hip. Erythema nodosum 
and acute osteomyelitis occasionally cause confusion. 
Again, less excusable are fractures and dislocations. 


Treatment 


There is no specific for this disease. None of the newly 
developed antibiotics appear to have any activity against 
the virus. There is almost universal agreement that the 
claims for serum (convalescent or gamma-globulin frac- 
tion) cannot be supported, even if administered in the pre- 
paralytic stage. The value of any method is most difficult 
to assess owing to the very large number of abortive and 
non-paralytic cases, and also because spontaneous recovery 
may occur in paralytic cases. 


Physical and Orthopaedic Treatment.—Strict rest is 
necessary for pre-paralytic and early paralytic cases, both 
for avoidance of discomfort and for the prevention of the 
spread of paralysis as a result of fatigue. Sedatives and 
analgesics have their uses in diminishing pain and irrit- 
ability, but must be cautiously used in the presence of 
respiratory paralysis. Apart from dealing with mechanical 
defects (e.g., respiratory dysfunction) and the correction of 
physiological upset, treatment will be directed to the pre- 
vention of deformity in paralysed limbs and the encourage- 
ment by various physical methods of the action of muscles 
or parts. 

In former days the idea of treatment by strict immobili- 
zation held the field. This is now regarded by many ortho- 
paedists as harmful and by others as certainly no better 
than methods involving freedom of movement of limbs. 
The important thing is to transfer responsibility for the 
treatment of the paralysed condition very early to the 
physical-medicine department of a hospital where the 
advice of an orthopaedic surgeon can be obtained. The 
majority of the authorities believe that passive movement 
with or without hot moist packs is ultimately of the greatest 
benefit in preventing deformities, wasting, and trophic 
changes. Gradually introduced and carefully graded active 
exercises are commenced quite early. These measures are 
greatly assisted when carried out in a warm bath or with 
the aid of supportive slings. 


The Kenny Treatment.—The principles of treatment 
advocated by Miss Elizabeth Kenny make a heavy demand 
on staff and time. A modified technique is in use in 
many orthopaedic departments in this country. Few, 
however, can afford to omit splinting entirely. The majority 
combine a modified splinting technique with passive and 
active movements assisted by hot packs in the earlier stages. 
If no splints are employed the part must be frequently 
examined and the position corrected, measures hardly 
obtainable in the comparatively sparsely staffed physio- 
therapy departments of to-day. 

Respiratory Failure—This can be treated only in hos- 
pital, spinal paralysis cases being placed in a respirator, 
while postural drainage and aspiration, perhaps combined 
with tracheotomy, may help the bulbar group. 
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PORPHYRIN METABOLISM AND PORPHYRIA 


A University of London lecture was recently given at the 
London School of Hygiene and Tropical Medicine by Professor 
C. J. Watson, who holds the chair of medicine in the University 
of Minnesota. Professor Claude Rimington presided. 

Professor Watson said that the first published work on the 
subject of porphyrin metabolism was Sir Archibald Garrod’s 
Bradshaw Lecture in 1900. Much work had been done since 
then, and in his own studies he had received a great deal of 
stimulus and pleasure from contemporary British workers on 
the porphyrin problem, particularly Rimington and Gray. It 
was not surprising that the earlier investigations in this field 
were confused, and that there was difficulty in recognizing the 
porphyrins. Fisher was the first to differentiate natural and 
artificial porphyrins, and he gave them the classification which 
was generally in use to-day and was being amplified as the 
work proceeded. With regard to uroporphyrin, until two or 
three years ago it was not possible to determine which isomeric 
type was preponderant in any sample of urine except by very 
costly and time-consuming methods, but Sehmidt had now 
worked out a method of analysing the iscmer ratio with small 
amounts of urine, such as 50 ml., although sometimes 200 ml. 
had to be used. During the past two years also a good deal 
of interest had been taken in the precursors or chromogens of 
the porphyrins, and it had become clear that not enough atten- 
tion had been given to the chromogen of coproporphyrin. It 
had been generally accepted that the chromogen was converted 
quickly to a porphyrin, and that its quantitative determination 
was of no concern. The problem in this field was not quite 
so simple. When urine was extracted ‘with ethyl acetate a certain 
extraction of porphyrin was obtained, but if the solution were 
exposed to violet light or iodine a considerable additional 
amount of porphyrin, which had been left behind by the ethy] 
acetate and overlooked because it neither fluoresced nor had 
colour, was forthcoming. It had been calculated that the 
chromogens in the urine constituted 75% of the total porphyrin 
excreted. In the faeces the proportion was from 5% to 20%, 
but this amount might be larger, since the extraction method 
used might serve to convert chromogen to porphyrin. 

With the congenital type of porphyria, known as the photo- 
sensitive type, the patient developed skin lesions over the years, 
exhibited haemolytic anaemia and hepato-splenomegaly, and 
had an excess of uro- and coproporphyrins in the urine. The 
patient with the intermittent or acute type of disease might go 
on for years in good health, and then develop severe symptoms, 
with a fatal result. This disease was more common in females, 
whereas the photo-sensitive type was more often seen in males, 
although this difference had been over-emphasized in previous 
literature. In this type the nervous manifestations were strik- 
ing, and it was characterized also by severe abdominal pain, 


‘which might imitate that attending any abdominal condition. 


Pigmentation of the skin of a dark brown or blackish colour, 
which might be confused with Addison’s disease, was noted. 
Often there was impairment of hepatic function and sometimes 
a development of cirrhosis. Waldenstrém’s porphyrins were 
excreted. Waldenstrém was the first to isolate the porphyrins 
in crystalline form and work with them in considerable detail. 
There was also a third type of the disease which might be 
described as mixed, the patients showing some photo-sensitivity 
and some nervous and abdominal manifestations. In the photo- 
sensitive type there was an absence of what Waldenstrém called 
porphobilinogen, but in the intermittent acute type this sub- 
stance was found. 

The lecturer said that he and his associates were inclined to 
the view that coproporphyrin was the precursor of uroporphyrin, 
but the question was still open and must be left for future 
discussion. Coproporphyrin did not occur in the red blood 
cells of patients with porphyria. Schmidt produced acute lead 
poisoning in rabbits, killed them, and analysed the bone 
marrow, finding protoporphyrin in considerable amount, but 
no higher coproporphyrin than in the circulating red cells. 

Putting these various findings together, said Professor 
Watson in conclusion, a rather significant observation had 
recently been made by one of the workers in his laboratory. 


He had set out to study photo-dynamic activity in porph 
metabolism because he had found large amounts of one type 
of coproporphyrin extracted in patients with pemphigus 
foliaceus. Finding an enhanced photo-dynamic reaction, 
had tried out various substances to determine whether any 
them would inhibit or prevent such reaction. Nicotinic acid 
in large amount appeared to have a mild but definite moder- 
ating effect, and folic acid almost completely prevented the 
excretion of coproporphyrin. The significance of this in rela- 
tion to other disturbances of porphyrin metabolism remained 
to be determined. 


Correspondence 


The G.P.’s Clinical Training 


Sir,—Dr. D. MclI. Johnson’s article (Journal, August 26, 
p. 493) on his clinical training of twenty-five years ago makes 
strange reading. He has not a good thing to say of his medical 
school. It is incredible. Should he be allowed to get away 
with this murder? We have often read the boast—a corollary 
to the other one about the G.P. being the backbone of the 
profession—that the British medical student is taught to use 
his eyes, ears, and hands rather than gobble up the output of 
a machine. A quarter of a century has redeered Dr. Johnson, 
but is there not evidence in his account that a major defect in 
his student experience was his own lack of interest ? Dumped 
unasked into the profession by a professional father, did he have 
any sense of the importance of what was going on? What 
would a Martin Arrowsmith have done with his chances ? 

Someone may rise to the challenge on behalf of the Bart’s of 
that time ; my purpose is to counter with the good things in 
another medical school (Belfast) of a little over twenty-five 
years ago. 

In your first clinical year you were placed, one of a small 
class, in charge of a tutor who was willing to discuss, and some- 
times had to argue. During your second clinical year you could 
be selected for six months’ residence. You really “ dressed.” 
You did side-room pathology. You did jobs in the extern and 
took charge of it at night. You spent Sunday morning dilating 
strictures for old gonorrhoeal heroes. You anaesthetized for 
cold lists and emergencies. By the end of the second clinical 
year you could, if diligent, be in possession of all your class 
certificates. That meant that in your final hospital year you 
could direct your own activities ; pick the teachers from whom 
you learned best or, if you preferred it, immure yourself with 
the patient in the ward and see if you really could detect the 
presence and nature of valvular and other cardiac lesions by 
studying the behaviour of the pulse before resorting to your 
stethoscope. Or you could take a trip to the poor-law hospital 
and expand or fill-in amongst an astounding wealth of long 
stay clinical material. ‘ 

It would be impossible nowadays to shake hands over your 
qualifying script with fifty or sixty anaesthetics for major 
operations behind you—such lushness would be frowned on; 
but what the medical student in the crowded teaching hospital 
needs is the liberty of the large non-teaching hospital. The 
bugbear of the snob teacher is bad teaching, and he is loth to 
let the fledgling out of his sight. Bad teaching, however, means 
often enough somebody else’s, as a good shoot-up at the Royal 
Society of Medicine will reveal. The country is full of good 
clinical material going to waste. Properly used, it would this 
out the ranks around the ward beds ; pupilships would bring 
students into intimate clinical medicine, the daily following 
of the morbid process that Sydenham taught us, as a refreshing 
change from watching the pointing finger of an academic 
Cratylus.—I am, etc., 

London; E.7. ROBERT POots. 

Sm,—I rejoice at Dr. D. MclI. Johnson’s article (August 26, 
p. 493). I would like to add a point, and I consider it as 
important as all that he has written. I desire to protest against 


the system of student “ragging.” It was the etiquette not to 
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ask questions of qualified students, and to ask questions on 
cases of the students, even those just up from their second 
examination (I speak of 30 years ago). The exact reverse 
should be the case. The student should not be expected to 
know anything. He should be told the diagnosis, etc., and 
given the opportunity to examine, it being explained what to 
look for. It is recorded of even Faraday, among the greatest 
of observers, that he expressed appreciation when, before an 
experiment was demonstrated to him by another physicist, he 
was told what to look for. , 

Personally I used to blush with confusion and went through 
untold suffering. It was perfectly unreasonable to expect me 
to know anything about it. Also I venture to say that, owing 
to this system, fully half of the clinical teaching time was 
completely wasted. “ Teaching ” as such—i.e., “ drumming in ” 
—was not called for at all. Most of us were highly intelligent, 
and it would have been better etiquette and kinder to have 
assumed that we all were. All that was necessary was to pass 
on the clinical knowledge ; association of ideas, judgment, and 
differential diagnosis would all come from its accumulation. 
I may mention that I also was an entrance scholar. 

I am not sure that I entirely agree with Dr. MclI. Johnson’s 
concluding sentences. Teachers in general are born, not made. 
It is, however, essential for our teachers to be told what a G.P. 
should be expected to know. They just do not know. At the 
date that I started in general practice as an assistant I had never 
seen a piece of wax in any ear. 

This idea of a year extra at hospital as intern is perfectly 
ridiculous. Hospital practice and general practice are mutually 
exclusive. It is the function of general practice to treat minor 
or moderately important cases and to sort out major cases for 
hospital or specialist (of course bearing in mind that the former 
may later become the latter). Also, in general practice we have 
to treat the patient as well as the disease. At hospital really 
only the disease is thought of. The psychology of the patient, 
what his own ideas may be and what he (or she) comes to the 
doctor expecting ; to what extent he is influenced by advertise- 
ments and newspapers and how to deal with this psychology 
for his or her benefit and keep the patient: all this can only 
come from actual general practice—half a century of hospital 
practice would be useless.—I am, etc., 


Dagenham, Essex. M. MELGRAVE. 


Sir,—I have read with interest the article by “A London 
Medical Student” (Journal, August 26, p. 496), as, having my- 
self qualified but a few years ago, I realize how well he has 
summed up the problem of medical education from the students’ 
point of view. 

I find, however, that I disagree with his recommendation that 
“it should be part of the registrar’s very limited duties to teach 
junior students in the wards.” Looking back on my time in 
the wards I remember that the teaching done by a registrar was 
too often most unsuitable for students—especially junior ones. 
There were, I think, several reasons for this. 

First, the registrar has had little or no experience of teaching, 
and to put him before a group of students at their most impres- 
sionable time when they are newly thrust into the wards from 
the altogether different atmosphere of their preclinical studies is 
unfair to both parties. 

Secondly, the registrar is himself working for a higher 

examination and his mind tends to be full of abstruse facts, 
which are precisely what a junior student does not need or 
want. 
Thirdly, the registrar has had but a small experience of 
medical practice, whether in hospital or “ outside,” and so has 
not the wider knowledge necessary to be able to put across to 
his pupils in an interesting manner the centre d’intérét of his 
teaching. 

This last is, I feel, the most important point. A student must 
be interested in his subject, and a lot can be done towards this 
end by a man with many years in practice who is liked and 
respected and who can make the student interested by drawing 
on his experiences of people and patients to illustrate and 
italicize his teaching.—I am, etc., 


Swindon. Davip F. ALEXANDER. 


Pernicious Anaemia and Gastric Carcinoma 


Sir,—I like to argue that pernicious anaemia and gem 
carcinoma arise together more often than they should by 
chance ; but that there is no evidence that gastric carcinoma has 
an excessive incidence in the long-standing P.A. patient. Your 
annotation (August 12, p. 405) states that Mosbech and Vide- 
baek’s data fail to support me and that the increased risk of 
gastric carcinoma is spread out throughout life. If this is so, 
the risk at any one moment must be approximately trebled. The 
risk of a P.A. patient aged 50 developing a carcinoma of the 
stomach would be about the same as the risk in a man aged 
60 without P.A.; and the risk in a P.A. patient aged 60 would 
be about the same as in a healthy man of 70 (Jennings, 1947). 
The patient with P.A. behaves as if his stomach is ten years 
older than he is. The additional risk is smali and insufficient 
to justify annual barium meals, or gastroscopies as Schindler 
recommends. 

The facts as stated can, however, be interpreted differently. 
Mosbech and Videbaek have not as yet published detailed 
figures, but the following calculation, based on their paper 
(August 12, p. 390), is quite accurate enough. Since 219 women 
are followed up for an average period of 10.7 years, there are 
2,343.3 female patient-years (10.7 x 219); and there are eight 
female deaths from gastric carcinoma instead of the 3.5 which 
we are told would be expected in a similar population without 
P.A. The 2,343.3 patient-years can be divided into 982.5 
patient-years within five years of the onset of P.A. and 1,360.8 
patient-years during the period 5-25 years from the onset. 

The figure 982.5 is calculated as follows. The 174 women who 
were followed up for more than five years—i.e., throughout the first 
five years—give 870 patient-years (5 x 174). The 32 women who die 
in the first five years can be assumed without substantial inaccuracy 
to average two and a half years each and give 80 patient-years 
(24 x 32); and the 13 patients who have been followed up for less 
than five years can also be assumed to average two and a half years 
each, giving 32.5 patient-years (24 x 13). 


If the risk per 1,000 patient-years was the same in the two 
periods, the 982.5 patient-years within five years of diagnosis 
would give an expected figure of 1.5 deaths ; and the 1,360.8 
patient-years during the subsequent 20 years would give two 
deaths. Actually, however, the patients during the second 
period must on an average be about 10 years older, and hence 
the risk per 1,000 years in the second period must be about 
three times higher. We are thus justified in constructing our 
table as follows: 


Incidence of Gastric Carcinoma in 219 Female P.A. Patients 


Number of Deaths 
Actual Expected 
Within 5 years of onset of P.A. .. 5 <1 
From 5-25 years after onset of P.A. 3 >2.5 
Total 8 3.5 


A less than 1 in 1,000 chance should not turn up five times 
in 982.5 patient-years, and the increased incidence in the first 
five years after diagnosis is significant. Many of us now believe 
that latent slow-growing gastric carcinomata are not uncommon. 
If this is true, full investigation of these 219 women when their 
P.A. was first diagnosed might have led to the discovery of 
four or five neoplasms in a relatively hopeful stage. 

It is difficult to offer any explanation for Mosbech and Vide- 
baek’s male group, but a number of points suggest that there 
is a sampling fallacy. Could something like this have happened 
and led to the inclusion of two or three patients who should 
have been omitted? A patient is treated by his own doctor 
for pernicious anaemia for a number of years and then some- 
thing happens. Either he or his doctor becomes dissatisfied. 
He is sent to a first-class hospital with a P.A. clinic and with 
special diagnostic facilities. Nothing is found. Two years 
later he develops carcinoma of the stomach and he is classified 
as one of the hospital P.A. series who develops carcinoma. 
In reality he only went to the hospital because his carcinoma 
was developing ; and his neighbour across the street with P.A. 
who develops a coronary thrombosis or obstruction from a 
colonic cancer continues to be treated by the general practitioner 
until he has to be admitted to the little local hospital. In a 
small series this only needs to happen in 5-10% of cases and 
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most misleading figures will result. Ordinary hospital records 
are almost useless for statistical purposes because one can never 
feel confident that one knows exactly how and why the patient 
came to the hospital in the first place.—I am, etc., 

London, E.t. Denys JENNINGS. 


¢ Jennings, D. (1947). Brit. J. Radiol., 20, 522. 


Sin,—In their paper on gastric carcinoma in pernicious 
anaemia Drs. J. Mosbech and A. Videbaek (Journal, August 12, 
a p. 390) refer to other series of cases in addition to their 
~ ' small series, but they make no reference to the large series 
reported from my clinic at intervals in the past years. As 
recently as 1948 I reported’ perhaps the largest series of patients 
. personally observed in the course of 20 years—my present 
., number being 1,820 patients. The causes of death during this 
period of 301 patients (20%) out of 1,480 who had been treated 
with liver and/or stomach preparations showed only 1.1% (17) 
had died of pernicious anaemia, owing to refusal or discontinu- 
1 ance of treatment; the commonest killing diseases in my 
cd observed and adequately treated pernicious anaemias were non- 
gastric cancers (42), cerebral haemorrhage (38), gastric cancer 
(28), pneumonia (26), and cardiac diseases (18). I have referred 
in the past to the probability of an increased frequency of 
 & carcinoma in these cases in consequence of their much greater 
2 expectations of life on modern treatments. This is now being 
A borne out, as time goes on, for, of 1,820 patients with pernicious 
ae anaemia seen and treated by me during the last 21 years, 81 
im have already developed malignant disease. ; of these, only 34 had 
. | gastric carcinomata (19 males, 15 females), the remaining 47 
a being affected in the caecum, colon, and rectum (5 male, 6 
female), oral, pharyngeal, and oesophageal tissues (6 male, 5 
female), breast (6), cervix and vagina (5), epithelial tissues (3 
: male, 1 female), pancreas (1 male, 2 female), bones (1 male, 1 
— female), prostate (2), and one each liver, bladder, lung. Their 
a sex distribution was 42 females and 39 males. 
i These are in contrast with the much smaller numbers of 
d Drs. Mosbech and Videbaek, who had 115 deaths (a mortality 
| of 38%) in 301 cases, finding 14 gastric carcinomata and only 
seven other neoplastic conditions (13 females, 8 males). Apart 
from the mortality rate in Drs. Mosbech and Videbaek’s series, 
which is almost double that seen in my own group, the sex 
xT frequencies are different, for they had 219 females and 82 males 
(2.67: 1), whereas my patients were divided into 1,097 females 
and 723 males (1.51:1). The familial occurrence of achlor-~ 
; hydria and of pernicious anaemia is well known, as well as in 
q other conditions such as, among others, hypochromic anaemia, 
diabetes, and perhaps gastric carcinoma. I would refer to 
previous papers in which these have been very fully con- 
Gg sidered.*** Of course, achlorhydria can hardly be expected to 
play much part in the greater occurrence of non-gastric neo- 
plasms in pernicious anaemia. I propose to report further on 
my results at an early date.—I am, etc., 
Manchester, 13. JouHN F. WILKINSON. 


REFERENCES 
a 1 Wilkinson, J. F., Lancet, 1949, 1, 249, 291, 336. 
2—— and Brockbank, W., Quart. J. Med., 1931, 24, 219. 
ee % Oliver, T. H., and Wilkinson, J. F., ibid., 1933, n.s., 2, 431. 


Psychological Polemics 

. Sir,—In his review of my book Freund or Jung (August 19, 
p. 446), Dr. Eliot Slater breaks an antique lance in support of 
i eclecticism in matters concerning the psychology of the uncon- 
scious. “It is perfectly possible,” he says, “to build new 
theories from fragments taken from Freud and Jung.” This is 
q a truism which no one who has followed the development of 
clinical psychology in this and other countries would dream of 
disputing. Nor would anyone dispute Dr. Slater’s right to 
engage in this popular pursuit. 

His further contention cannot, however, be allowed to pass 
unchallenged. In my final chapter I maintained that since 
Jungian theory is completely incompatible with Freudian theory, 
a fact which Jung himself would not be inclined to deny, the 
psychological eclectic, however well-intentioned, cannot have it 
both ways. “This,” says Dr. Slater, “is not the way in which 
science has progressed.” But surely this is precisely one of 


the ways in which science has progressed. No doubt in their time 
there were astronomers to spare who favoured a compromise 
between the Ptolemaic and the Copernican systems. There may 
even have been flat-earthers who gained a passing reputation 
for scientific detachment by their readiness to agree that the 
world was also round. But, however much they may have 
supported their “ new ” theories by a “ capacity for making pre- 
dictions which prove true when subjected to the test of experi- 
ence,” it may be doubted whether their efforts to get the “ best ” 
out of opposing theories contributed any more to the progress 
of science than does Dr. Slater’s naive incursion into the 
polemics of unconscious psychology.—I am, etc., 
London, W.1. EDWarRD GLOVER. 


Foetal Pathology and Vitamin A 


Sir,—In your leading article on foetal pathology (August 12, 
p. 404) you mentioned the effect of maternal German measles in 
producing congenital abnormalities of the eyes and heart, but you 
did not mention that lack of vitamin A in the maternal diet pro- 
duces congenital abnormalities in the eyes of piglets’ and in the 
eyes® and hearts of rats.* The latter “are of particular interest 
because they show remarkable similarity to many congenital 
cardiovascular conditions that occur in man.’”* As even trivial 
infections or fever greatly reduce the level of vitamin A in the 
blood, the foetus must be exposed to a sudden severe deficiency 
of vitamin A whenever the mother develops an infection. It is 
therefore tempting to suggest that German measles acts on the 
foetus indirectly, by its effect on the level of vitamin A in the 
maternal blood. If this is indeed so, then in those cases of 
mothers with German measles where the termination of the 
pregnancy is not considered wise vitamin A should be given. 
Since during fever the level of vitamin A in the blood cannot 
be raised by giving it orally, the active vitamin A alcohol should 
be injected as an aqueous dispersion.—I am, etc., 

London, W.1. FRANKLIN BICKNELL. 

REFERENCES 
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Chemotherapy in Tuberculosis 


Sir.—The value of any treatment in tuberculosis needs critical 
assessment, and conditions of therapeutic trial of a new drug or 


procedure to be controlled. In assessment of results, one must — 


recognize that bed-rest regimen by itself will improve many 
cases of pulmonary tuberculosis or bring about clinical recovery. 
The results of treatment by the newer drugs—antibiotic or other 
—can sometimes better be judged when treatment is begun after 
some months of strict bed rest. Only then are we entitled to 
impute beneficial results entirely to chemotherapy, when we 
have carefully watched progress under conservative treatment 
alone and judged thereby of the degree of native resistance 
possessed by patients. Too often such an expectant attitude 
is overruled both in regard to treatment by pneumothorax or 
other collapse measure and to chemotherapy, the consequence 


being that treatment is inaugurated occasionally without a pre- 


liminary trial of bed rest and relaxation. 

From the practical viewpoint of wishing to do quickly alk 
possible to promote recovery in tuberculosis, it is understand- 
able that specific treatment by drugs may be commenced some- 
times precipitately. From the scientific aspect we think it 
injudicious that papers should be published, cases demonstrated 
at clinical meetings, etc., purporting to show the efficacy of 
chemotherapy in tuberculosis either without an adequately 
controlled series or without taking into account the effects of 
an initial period of solely conservative treatment. 

At a time when the use of the new drugs has advanced little 
beyond the stage of clinical trial it seems opportune to draw 
attention again to types of pulmonary tuberculosis prone to heal 
spontaneously. Chronic and subacute generalized miliary 


tuberculosis of lungs and also miliary infiltration localized in 
one lobe or segment (“localized miliary tuberculosis”) are © 
among the categories in which healing tends to occur, unaided by 
collapse or drug therapy. Where miliary infiltrates are accom- 
panied by thin-walled cavities seen radiologically (“ cavitation 
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complex”’*) it is our experience that spontaneous heal- 
ing and cavity-closure are particularly liable to take place, given 
sufficient time. Strict and prolonged bed rest and supportive 
treatment can heal or cause to become quiescent other types 
of disease which cannot be fitted into any of the above groups. 
Numerous phthisical persons have been regularly followed-up 
over a period of years and their lung condition observed by 
serial radiography during the same period. 

The plea in this letter is not to decry the great benefits now 
afforded by chemotherapy, of which the value in selected cases 
is beyond dispute and is often outstanding. Our purpose is to 
induce others, in recording results of treatment, to weigh in 
the balance the results obtainable by bed rest alone for a pre- 
liminary period of months. 

One may question, for instance, the validity of conclusions reached 
where chemotherapy has been begun without delay in those who 
have had a recent haemoptysis. Cases have been put on record in 
which rapid clearing of x-ray shadows in the lungs has been 
attributed to chemotherapy. In “ post-haemoptysis ” patients it has 
long been recognized that abnormal x-ray appearances may be due 
to numerous small atelectases, or to non-specific lesions, as well as 
to spread of tuberculous disease. It is indispensable to show by serial 
radiography during the ensuing weeks or months whether or not 
these x-ray manifestations after haemoptysis are specific tuberculous 
lesions. If they are non-specific, they will usually resolve without 
chemotherapy. If they are tuberculous they; too, may clear in time 
under bed rest and conservative measures. When antibiotics or 
other drugs are given in these cases without preliminary observation 
and assessment of the results of bed rest, then one is not justified 
in attributing success solely to the drug or combination of drugs that 
is being used. There are types of tuberculosis in which one should 
not deprive the patient of chemotherapy instituted at the earliest 
moment—toxic, exudative, or acute miliary disease, cases of advanc- 
ing early or intermediate disease, painful ulcerative lesions of larynx 
or pharynx, etc. One does not blame, either, the doctor who gives an 
immediate trial of specific therapy to those in whom alternative 
treatment is not feasible and the prognosis appears grave. 


Nevertheless we feel that, as has happened to some extent in 
the use of sulphonamides and penicillin in certain non-tubercu- 
lous conditions, misuse of chemotherapy in tuberculosis may 
soon arise, if it has not already, unless the considerations men- 
tioned in this letter and others are constantly borne in “mind 
by doctors, both in and outside institutions, who are called upon 
to treat the disease—We are, etc., 

Hull. LasaR DUNNER. 

° R. Harpy. 
REFERENCES 
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Crisis in Tuberculosis 


Sm,—Dr. W. H. Tattersall (Journal, August 12, p. 416) made 
a plea for the necessary facilities for the chest physicians to 
do their job. This relates in particular to the provision of 
beds under the control of the chest physician in local hospitals. 
Speaking as one who has no beds, I must agree wholeheartedly, 
but I cannot share his implied optimism that Ministry of Health 
memorandum R.H.B. (50) 64 (see Journal, July 15, p. 162) will 
quickly improve the bed position. There is far too much deep- 
rooted opposition to the provision of beds for pulmonary 
tuberculosis in general hospitals. With regard to the question 
of central control of beds, it is obvious that a proportion of 
any such beds must be under the control of the local chest 
physician if the Central Middlesex scheme (to which the 


Minister has given his blessing) is to be duplicated in other — 


areas. 
In the meantime the responsibility for treatment of the tuber- 


culous patient during the first 6-12 months after diagnosis falls 
on the local chest physician. While domiciliary treatment of 
tuberculosis is no new thing (tuberculous patients spend a large 
proportion of their lives outside sanatoria), an organized attempt 
to treat all classes of pulmonary tuberculosis in the patient’s 
home from the time of diagnosis is something which has never 
been a necessary part of the tuberculosis service. It is at least 
gratifying that the Minister has given his approval to the 
\efforts of some chest physicians to offset the, breakdown of the 


tuberculosis service by instituting active domiciliary treatment 
of the tuberculous. 


/ In the Borough of Southwark such a scheme has been in opera- 
tion for over four years. We try to bring a sanatorium regime into 
the patient’s home, and no treatment is begun until it has been 
proved that the patient understands and obeys the fundamental 
principle of bed rest. At the end of the first month the patient is 
brought to the chest clinic by ambulance for a further x ray, B.S.R., 
etc., and the case is then reviewed and subsequent treatment is 
planned. This treatment may include artificial pneumothorax, 
Pneumoperitoneum, phrenic crush (done at local hospitals), or 
chemotherapy. A further period of bed rest may often be necessary 
before collapse therapy is considered safe. The induction of a 
P.P. or A.P: is done in the patient’s home, followed by two refills 
at two- and five-day intervals. The patient is brought to the clinic by 
ambulance 13 days after induction for radiography and refill, and sub- 
sequently every week until fit enough to attend by public transport. 
Owing to the difficulty of getting a thoracoscopy, pneumothorax is 
not attempted if there appears to be Any risk of complications. In 
a case needing thoracoscopy urgently, I am able to arrange for this 
to be done only through the personal courtesy of a thoracic surgeon 
and a physician. The regional hospital board can give me no 
assistance in this direction. As a result of this a P.P. is much more 
often found to be the safer operation, and with the increasing use 
of chemotherapy the time between diagnosis and the induction of 
collapse therapy is becoming longer. ‘ 

This scheme has proved remarkably satisfactory, but it has of 
course involved considerable extra work not only for the medical 
staff but also for the health visitors and clerical staff. There is no 
doubt that the psychological effect on the patient who knows that 
something is being done for him must be considered, as well as the 
institution of sound treatment at the time it is required rather than 
when the impersonal central waiting-list permits. 


The Ministry memorandum also refers to the desirability of 
early diagnosis and to the necessity for co-operation with 
general practitioners. In my view the general practitioners will 
co-operate only if the chest clinic gives them a good service. 
In 1942 in Southwark I instituted a scheme for radiography 
of the chest of all cases with minor symptoms of respiratory 
disease. The response to this has progressively increased. In 
1949 nearly 3,000 films were taken. During the past eight 
years between 2% and 3% of hitherto undiagnosed tuberculosis 
in need of treatment has been found, besides many other inter- 
esting non-tuberculous conditions.—I am, etc., 


London, S$.E.17. E. K. PrircHARD. 


Bact. coli and Infantile Gastro-enteritis 


Sirn,—Your recent editorial comment (Journal, July 22, 
p. 205; see also August 19, p. 460) on the confused termino- 
logy of those members of the Bact. coli group which are now 
being studied in association with infantile gastro-enteritis was 
not undeserved. The terms “alpha” and “beta” types, which 
were applied by us’ to organisms isolated in Aberdeen during 
the 1947 epidemic of gastro-enteritis, were only labels which 
seemed useful at the time to identify certain serological types. 
Bray’ used the term Bact. coli neapolitanum for organisms 
with which our alpha type was serologically identical. How- 
ever, this term suggests a uniformity of biochemical proper- 
ties, which is far from being the case. The alpha type, 
which has since been antigenically classified by Kauffmann as 
O:111; B3; H —, shows several biochemical variants and has 
in fact been isolated as a non-lactose fermenter. Taylor’ in 
her original paper called the organism D 433, and Rogers‘ 
named it the B.G.T. strain of Bact. coli. In view of the fact, 
however, that there is at least one more distinct serological 
type of Bact. coli which is frequently found in cases of infantile 
gastro-enteritis—namely, the beta type (in Kauffmann’s classifi- 
cation, 0:55; B4, H —)—it might be advantageous to group 
both organisms together under a common name. 

When Kauffmann’s serological classification of the coli 
group is complete we may find that all potentially pathogenic 
strains associated with gastro-enteritis have certain antigenic 
properties in common, and it may then be possible to devise 
a more rational nomenclature. Until such time and in view of 
their clinical association with gastro-enteritis, I suggest that the, 
two types be labelled Bact. coli G.E., types a and b respectively. 
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Should further serological types of organisms in this group be 
found in association with gastro-enteritis in infants, or even in 
adults, they could then simply be styled Bact. coli G.E., types 


c, d,..., etc. I hope that this will meet widespread criticism 
of ambiguous terms originally introduced by us.—I am, etc., 
Stoke-on-Trent. C. GILEs. 
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Training in Preventive Medicine 

Sir,—In his presidential address reported in the Journal of 
August 12 (Supplement, p. 85) Dr. Gray performs a service in 
drawing attention to the fact that the main qualification for the 
practice of preventive medicine is an attitude of mind rather 
than special experience, and that teaching arrangements as we 
know them to-day are in many ways ill suited to the task of 
developing this approach in the future doctor. The student 
learns from, and has before him as examples, men who have 
spent the bulk~of their professional lives—and that is usually 
synonymous with their working lives—in the specialized 
atmosphere of hospitals and in addition, generally speaking, 
whose daily work is confined to a relatively small section of 
medicine. Furthermore, the private practice of the hospital 
consultant has its own peculiar characteristics. 

Throughout his three clinical years and during his resident 
post—the formative years as far as medical education is con- 
cerned—the student is in contact with his patients in circum- 
stances divorced from the daily life of the latter. The patient 
is away from his family, friends, and work, and is quite out- 
side his normal environment. In professional life, however, 
most doctors meet their patients in their home or working 
surroundings, and on leaving hospital find they have to see 
health and sickness in relation to other characteristics of society 
in quite different perspective—a re-orientation which would be 
at least minimized if the student were given a broader basis 
of training during his clinical years. 

The medical curriculum has been subject to much criticism 
and some revision, but I am stimulated by Dr. Gray’s address 
to suggest that some profit might accrue from the institution 
of ward rounds primarily intended for the purpose of teaching 
and discussing the social, industrial, and legal aspects of disease: 
These rounds would best be taken by industrial medical officers, 
public health medical officers, and some general practitioners 
who have the background best suited for the task. It seems 
to me that such rounds could also be integrated with a very 
much modified course of lectures on public health (I am of 
course referring only to undergraduate education).—I am, etc., 

Long Stratton. A. E. Brown. 


Antenatal Separation of Umbilical Cord 

Sir,—I was much interested in Dr. Annie Sydenham’s case 
of antenatal separation of the umbilical cord (Journal, July 1, 
p. 50), for I had a similar experience about 18 months ago. 

The patient, a European primigravida aged 23, had a perfectly 
normal pregnancy until the 37th week, when she reported that, after 
some excessive foetal activity, movements ceased and had not re- 
appeared during three days. On examination everything appeared 
normal except that no movements could be detected, nor could the 
foetal heart be heard. A radiograph showed overlapping of the 
cranial bones. Labour not having supervened in a week, an artificial 
rupture of the membranes was done, and the liquor was found to 
be heavily coloured with old blood. Owing to the softness of the 
head the subsequent labour had to be assisted by forceps, but was 
otherwise normal, and on the birth of the child the cord was 
observed to be detached at the umbilicus. The placenta was normal. 
The severed end of the cord was sealed over by membrane over 
retracted tissue, and the vessels were full of blood clot. The baby 
weighed 7 Ib. 2 oz. (3.2 kg.), and the cord was 28 in» (70 cm.) in 
length. 

The possibilities are extreme torsion of the cord, or several 
turns round the foetal body or limbs, and a sudden foetal move- 
ment causing avulsion. No other explanation could be found, 
and she has recently had a normal delivery of a full-term 
baby.—I am, etc., 


Nairobi. KeitH 


_ Obituary 


SIR JOHN STRATHEARN, C.B.E., M.D. 


Sir John Strathearn, who was warden and chief surgeon of 
the Ophthalmic Hospital of St. John in Jerusalem for the 
greater part of his professional life, died in Wimborne on 
August 14 at the age of 71. 

John Calderwood Strathearn was educated at the 
Glasgow High School and at the Universities of Glasgow, 
Edinburgh, and Berlin. He graduated M.B., Ch.B. in 1901, 
and proceeded M.D. in 1905. He became a Fellow of the 
Royal College of Surgeons of Edinburgh in 1911. After 
holding a number of resident appointments in hospitals in 
Glasgow he decided to specialize in ophthalmic surgery. In 
1908 he was appointed assistant surgeon at the British 
Ophthalmic Hospital in Jerusalem, but he returned to 
Scotland in 1911 and set up in practice as an ophthalmic 
surgeon in Dundee. He was appointed ophthalmic surgeon 
to the Dundee school board and to the education com- 
mittee of the Fife County Council. 

During the first world war his work in Egypt and 
Palestine was recognized by the award of the O.B.E. 
After the war he returned to Palestine, where he remained 
until his retirement in 1940. During this period his work 
at the Ophthalmic Hospital of St. John in Jerusalem 
earned him fame and honour. His advice on ophthalmic 
problems was often sought by the Government of Palestine, 
to which he was appointed consultant ophthalmic surgeon. 
In a country where trachoma is rife and the percentage of 
blindness as great as, if not greater than, anywhere in the 
world, his work was of unfailing value. He was promoted 
C.B.E. in 1928 and was knighted in 1936. He published a 
number of papers, the best known of which was on the 
subject of blindness in Palestine. When he returned to 
England in 1940 his health was not good, but after he had 
recovered from a serious illness he worked as a surgeen 
in the E.M.S. In 1946 he finally retired to his house in 
Dorset. 

Dr. Norman Wren writes : The Ophthalmic Hospital of 
the Order of St. John of Jerusalem has behind it a long 
tradition of service. It traces its descent from “a little 
hospital for Christian pilgrims dedicated to St. John the 
Baptist under the rule of a certain brother Gerard ” which 
the crusaders found in existence when they captured the 
city of Jerusalem in 1099. Many men have carried on 
this tradition since then, but John Strathearn did more, 
he raised it so that the name of the hospital became a 
household word throughout the scattered towns and small 
villages of Palestine, Syria, and Transjordan. Even in more 
distant Arabia his name was known among the wandering 
Bedouins. I was privileged to work as his sub-warden in 
the troublous years between 1933 and the early days of 
the last war. His never flagging patience, his calm un- 
assuming manner, his keen sense of humour, and his great 
skill as a surgeon were both an education and an inspira- 
tion which members of his staff cannot easily forget. The 
patients at his hospital were his guests, and were treated 
with the same unfailing courtesy which he accorded in 
his own home. He spoke Arabic fluently, and had a deep 
understanding of the ways and customs of those among 
whom he worked, so that in his contact with them proverb 
met with proverb, and their difficulties were often solved 


by the kindly advice he was ever ready to give. Through- | 


out his busy life in Palestine he received untiring help 
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from his wife, who survives him. Such men as John 
Strathearn need no memorial. It is for ever written in the 
minds of those among whom they have worked. 

E. D. F. writes: In Palestine there is a high incidence 
of diseases of the eye, and the Ophthalmic Hospital of 
St. John in Jerusalem is correspondingly hard pressed. To 
picture a session in such a hospital—a crowded English 
“ out-patients”” transposed into an Oriental key—is an 
exercise for the imagination. Heat and smell and colour 
contribute generously to ‘tumult. But where Strathearn 
was working there was quiet, and he was able to exhort 
and to encourage, to treat and to teach, without raising 
his voice. For many years he worked with a complete 
lack of ostentation, and his personality made an imprint 
on the whole country. Townsfolk, villagers, and nomads 
all knew, even if they could not pronounce, his name. 
Doctors and nurses came to St. John’s to learn from his 
deep experience, and his friends came to enjoy his hospi- 
tality, and, if he might be persuaded, to hear him play 
the piano. He slept but ill, and during the night would 
plan his complicated time-table and gather reserves of 
quietude for the noisy daylight. Quietude was his genius. 
Clinical insight, surgical skill, musical talent, patience, 
wisdom, and humour seemed only secondary attributes of 
a quiet and modest man. 


W. J. DILLING, M.B. 


Professor W. J. Dilling, holder of the chair of pharmaco- 
logy in the University of Liverpool since 1930, died 
suddenly at his country home in Coniston on August 18 
at the age of 64. 

Walter James Dilling was educated at Robert Gordon’s 
College and Aberdeen University. He graduated M.B., 
Ch.B. with honours in 1907. Shortly afterwards he was 
appointed second assistant in the department of physio- 
logy under Professor MacWilliam and became Carnegie 
research scholar in physiology. Two years later as Carnegie 
research fellow in pharmacology he went to Rostock Uni- 
versity to work under Professor Rudolf Kobert, to whom 
he became first assistant. He returned to Aberdeen as lec- 
turer in pharmacology, organizing there the first student 
course in experimental pharmacology in Great Britain. In 
1914 he was appointed Robert Pollok Lecturer in materia 
medica and pharmacology at Glasgow, a .post which he 
held till 1920, when he went to Liverpool as lecturer in 
pharmacology. His pre-eminence in his own subject and 
his talents in the larger sphere of academic statesmanship 
were speedily recognized. He was accorded the title of 
associate professor in 1926, and in 1930 became the first 
holder of the chair of pharmacology. His help was sought 
by most of the universities in the British Isles as external 
examiner. He was an honorary member of the Pharma- 
ceutical Society. His gifts as an administrator found 
an outlet in his appointment as Dean of the Faculty of 
Medicine of Liverpool University in 1924, a position which 
he held for the next 11 years and again throughout the 
strenuous war years. On the .national level he was a 
member of the General Medjcal Council and a Privy 
Council representative on the Council of the Pharmaceutical 
Society. 

Dilling was the author of many papers on pharmaco- 
logical subjects, and his best-known work was the Phar- 
macology and Therapeutics of the Materia Medica, which 
he had just revised for the nineteenth edition at the time 
of his death. His erudition and his immense capacity for 
work were seen to advantage in the zeal and thoroughness 
with which he carried through the task of revision at 
frequent intervals over a long period of years. He was also 


the joint author of Dental Materia Medica, Pharmacology 
and Therapeutics. 
He served with the R.A.M.C. in both world wars. From: 
1915 to 1919 he was attached to the Royal Herbert Hos- 
pital at Woolwich. During the second world war he added 
to the duties of professor and dean the arduous task of 
commanding the medical company of the University Senior 
Training Corps, holding the rank of major. Long hours 
superintending the reception of convoys of sick and 
wounded, often by night, took heavy toll of health and 
vigour, but the sacrifice was cheerfully made. Dilling took 
an active part-at several of the Annual Meetings of the : 
B.M.A., and was vice-president of the Section of Thera- 
peutics and Pharmacology in 1928 and 1932. He was a mem- 
ber of the Medical Planning Commission set up in 1940. 
_ Professor Dilling was a man of exceptionally varied 
interests, and he had many friends. He never failed a 
colleague, and his staff were devoted to him. Harsh 
criticism was completely foreign to his nature, and his 
tolerence and understanding were an encouragement to 
many who sought his help. An easy and friendly manner 
coupled with a shrewd tongue endeared him not only to 
his own students but to the Students’ Union as a whole, 
to which he was for years senior treasurer. His name is 
honoured in the city of Liverpool because of his services 
to music. His enthusiasm for opera dated back to early 
days in Germany, and of his many recreational interests 
music always held pride of place. As its president he was 
a tower of strength to the University. Musical Society. He 
was a member of the committee of the Liverpool Phil- / 
harmonic Society for 20 years. He was elected chairman 
in 1936 and was again chairman when the new Philharmonic 
Hall, of which the city is justly proud, was opened in 1939. 
He leaves a widow and two daughters, one a doctor 
and the other a senior medical student. A host of friends 
‘share their sorrow.—R. W. B. ‘ 


G. DRUMMOND ROBINSON, M.D., F.R.C.P. 
Dr. G. Drummond Robinson, Consultant Obstetric Sur- 
geon to the Westminster and West London Hospitals, died 
at Royston on August 19 at the age of 85. 

George Drummond Robinson, the son of a doctor, was 
born in Jamaica, and was educated at Bedford School and 
St. Bartholomew’s Hospital. He graduated M.B. in 1889 
and proceeded M.D. in 1891. He took the M.R.C.P. in 
1893 and became a Fellow of the Royal College of Physi- 
cians in 1906. After qualification he held a number of, 
appointments at St. Bartholomew's Hospital, including that 
of tutor in obstetrics and gynaecology, and he was 
appointed assistant obstetric physician at the West London 
Hospital in 1896. He joined the staff of the Westminster 
Hospital in 1900 and became obstetric and gynaecological 
surgeon there in 1908; he was also on the staffs at the 
British Lying-in Hospital, the Western Dispensary, and 
the West End Hospital for Nervous Diseases. He was 
examiner in obstetrics and gynaecology for the Conjoint 
Board and for the Universities of Cambridge, London, and 
Wales, and published a number of papers on subjects con- 
nected with his specialty. Robinson married in 1906 and is 
survived by his widow and two daughters. 

Mr. A. Goodwin writes : Drummond Robinson belonged 
to a generation in which clinical teaching was regarded as 
the very essence of medicine. Those were the days when 
the patient was everything ; her look, her own description of 
her. symptoms, her own history (however trivial the details 
might appear) were all important in trying to find out why 
she felt ill. In those days the students were taught by him 
to use their eyes, their hands, their ears, and even their 
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x-ray photographs, and laboratory reports were regarded 
as assets to drive home the findings at the bedside and not 
as a means of making a diagnosis fit someone who had 
hardly been looked at. There must he many like myself 
who met him in the later years of his active hospital ser- 
vice who will ever remember his teaching as a classical 
example of how to approach a patient. 

In his earlier days gynaecology was only slowly being 
recognized as one of the important branches of general 
surgery, and gynaecologists were apt to be regarded as 
rather doubtful hybrids of physicians and surgeons. Per- 
haps because of this his interests were centred more upon 
the diagnosis than upon the surgical treatment of women’s 
diseases, but he had a progressive mind that was always 
open to suggestions. He was quick to recognize the great 
value of cinematography in teaching, his film of normal 
labour being one of the first of such teaching films to be 
produced in this country. He remains in the memory of 
those of us who had the privilege of walking round the 
wards and working with him as a great teacher of clinical 
medicine and a most gracious, kindly, and gentle man who 
never forgot those who had worked for him ; indeed, his 
wonderful letters spurred them on to yet greater efforts. 


Dr. Firorence Louis died on August 16 in London at the 
age of 46. She studied medicine at the Royal Free Hospital 
and graduated M.B., B.S. in 1927. She proceeded M.D. in 
1932, and took the M.R.C.P. in 1930. She won a number of 
distinctions at the London School of Medicine for Women, 
including the Julia Cock postgraduate scholarship and the Gant 
Medal. She was in turn house-physician, resident pathologist, 
medical registrar, and curator of the museum at the Royal Free 
Hospital, and at the time of her death she was physician to the 
South London Hospital for Women. While she was still a 
young resident in hospital she discovered that she had diabetes, 
and with characteristic’ courage decided that this should not 
influence her way of life. She married during her appointment 
as medical registrar and had two sons. During the war she 
lost her much-loved doctor brother at Arnhem and her younger 
son, and from that time she drove herself hard, seeing patients, 
performing post-mortem examinations, and teaching students. 
During the last year she suffered a succession of illnesses so 
severe that those who saw her marvelled at her recovery. Her 
amazing courage and tenacity enabled her to surmount each 
crushing blow, for she knew too much to be in any doubt of 
their significance. She was a lovable and lovely person, relent- 
less in her pursuit of knowledge and in her efforts to help her 
patients. She was a woman of great integrity who had suffered 
all her life from “ the slings and arrows of outrageous fortune ” 
and had not become embittered in the process. Her husband 
and son have the sympathy of all her friends in the departure 
of so rare a person.—D. J. K. B. 


INFECTIOUS DISEASES AND VITAL STATISTICS 


We print below a summary of Infectious Diseases and Vital 
Statistics in the British Isles during the week ended August 12. 


Figures of Principal Notifiable Diseases for the week and those for the corre- 
sponding week last year, for: (a) ee and Wales (London included). (b) 
London (administrative county). (c) tland. (d) Eire. (e) Northern Ireland. 

Figures of Births and Deaths, and of Deaths recorded under each infectious disease, 
are for: (a) The 126 great towns in England and Wales (including London). 
fu London (administrative county). (c) The 16 principal towns in Scotland. 
d) The 13 principal towns in Eire. (e) The 10 principal towns in Northern Ireland, 

A dash — denotes no cases; a blank space denotes disease not notifiable or no 
return available. 


The Need for Emotional Adjustments in the Elderly, by 
Dr. L. Cosin, is a pamphlet published by the National Council 
of Social Service, Inc. (price 1s., from 26, Bedford Square, 
London, W.C.1), which, though primarily addressed to the 
wardens of old people’s hostels, should prove useful to all who 
care for the elderly. He tells the story of an old lady who 
became quarrelsome and suspicious after a few months in a 
well-organized and economically run hostel, and shows the 
importance of taking a careful social history in such a case. It 
emerged that the warden had no knowledge of the emotional 
attitudes and medical condition of her old people, and when she 
began to run the hostel like a family instead of like a hotel 
things improved. Incontinence in the elderly may sometimes 
be an expression of an unbearable feeling of loneliness. Old 
people need plenty of encouragement, and work, however 
simple, which can give them self-confidence and a social 
position, and the author outlines how this can be done. 


1950 1949 (Corresponding Week) 
Disease 
(a) |) @ 
Meningococcal infection 21 1} 19) 2) — 19}. — 18 3] — 
Deaths 1} — 1 
Diphtheria Pe ce 49 5} 12 1 3 89 7| 26 2 3 
Dysentery 211 9 80); — | — 45, 5) 81] — 1 
Encephalitis, acute 9 — | — —f— j—|— _ 
Erysipelas 13} 2 1 11 8} 6 
Deaths 
Infective enteritis or 
diarrhoea under 2 
years 32 92 
Deaths “a 14 24 21 4, 1 
Measles* .. | 6,420] 474! 90) 149} 54] 3,683) 273) 71) 121) 66 
Ophthalmia neonatoru 26 2) 
Deaths ne 
Paratyphoid fever 2; — | — — 37) (B) 
Pneumonia, influenzal . . 256, 14) #1 2} «+220; 15} 2 2) — 
Deaths (from influ- 
Pneumonia, primary .. 109} ¥j 103) 14 
Deaths wa 135} 26 3} 5 94) 16 2; 
Poliomyelitis, acute .. 392} 25) 58) 3) 1 186} 31) 10) 3) — 
Deaths§ ea 23) — 12} 1 
Puerperal fever . . os — 7 _ 6 
Deaths 
Puerperal pyrexia] 93} 4 #7 _ 78} #6 12; —| — 
Deaths 
eaths 
Scarlet fever .. 695} 27| 49) 48] 854) 45] 134) 41] 28 
Smallpox — — | — — — | — — | — 
Typhoid fever .. ea 5} — 3 1 1 $s| — 1 9 a 
Typhus fever .. — — | — 
Whooping-cough | 3,422} 253) 256] 54) 21] 1,566) 74) 43) 85 
Deaths (0-1 year) 191; 20) 28) 24) 8 198} 31; 29) 11 6 
Deaths (excluding still- 
births) .. | 3,963) 577} 503) 145] 91] 3,632) 563) 465) 135} 103 
Annual death rate (per 
1,000 persons living) 10-1 9-3) 8-4 
Live births .. | 6,627/1094| 863) 386] 228] 7,121|1161] 868) 356) 219 
Annual rate per 1,000 . : 
persons living 17-3 17-4] 22-1 
Stillbirths 167} 12) 19 169} 24) 20 
Rate per 1,000 total 
births (including 
stillborn) .. 22 23 


* Measles is not notifiable in Scotland and the returns are therefore an 
approximation only. 

P Deaths from measles and scarlet fever for England and Wales, London 
(administrative county), will no longer be published. : 

t Includes primary form for England and Wales, London (administrative 
county), and Northern Ireland. 

§ The number of deaths from poliomyelitis and polio-encephalitis for England 
and Wales, London (administrative county), ere combined. 

lt Inckudes puerperal fever for England and Wales and Eire. 


1 pneumonia no longer notifiable in Eire. 
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' EPIDEMIOLOGICAL NOTES 


Poliomyelitis 
Notifications of poliomyelitis in the week ended August 19 
were: paralytic, 375 (275); non-paralytic, 175 (117); total, 550 
(392). The figures for the previous week are shown in paren- 
theses. The increase in total notifications compared with the 
preceding week was 158, and of these the bulk was due to more 
numerous notifications in the county areas indicated below: 


Week Ending | Week Ending 


Aug. 12 Aug. 19 Increase 

Yorks (W.R.) a as 21 45 24 
London 25 38 13 
Warwick 34 47 13 
Yorks (N.R.) .. 4 15 11 
Essex .. 12 23 11 
Gloucester 15 26 11 
Worcester 16 26 10 
Devon .. 4 14 . 10 
Middlesex 14 23 9 
Bucks .. 6 6 

145 269 124 


The proportion of non-paralytic cases in the week under 
review was approximately 32%. The only county areas with 
no notifications in the two-week period ending August 19 
were Huntingdon, Suffolk (West), and the Welsh counties 
Cardigan, Merioneth, and Radnor. The following counties 
contributed only 1 notification in these two weeks: Suffolk 
(East), Anglesey, Brecknock, Caernarvon, Pembroke, and Soke 
of Peterborough. 

The uncorrected notifications in 1947, 1948, and 1949 for the 
week corresponding to that under review were 691, 78, and 296, 
respectively. 

Discussion of Table 


In England and Wales decreases were recorded in the number 
of notifications of measles 1,553, whooping-cough 265, and 
scarlet fever 261, while the only rises were dysentery 32 and 
acute poliomyelitis 25. 

The largest decreases in the number of notifications of 
measles were London 190, Gloucestershire 183, Warwickshire 
159, Lancashire 112, and the largest rise in incidence was 
Shropshire 67. No changes were reported in the local trends 
of diphtheria. Only small variations occurred in the trends 
of scarlet fever; the largest were decreases in Nottingham- 
shire 24 and Southampton 23. The only fluctuations of 
note in the trends of whooping-cough were a fall of 72 in 
Nottinghamshire and a rise of 42 in Lancashire. 

A further rise in the outbreak of dysentery in Leicestershire 
was reported, 46 cases being notified during the week (Leicester 
C.B. 43). The other large returns were: Lancashire 52 (Oldham 
C.B. 14), Yorkshire West Riding 49 (Morley M.B. 24), Durham 
10. 

The largest returns of acute poliomyelitis were: Lancashire, 
36 (Liverpool C.B. 12, Blackpool C.B. 5, Manchester C.B. 5); 
Warwickshire, 34 (Birmingham C.B. 23, Sutton Coldfield M.B. 
5); London, 25 (distributed over 14 boroughs); Lincolnshire, 
25 (East Kesteven R.D. 13); Staffordshire, 22 (Wolverhampton 
C.B. 5); Yorkshire West Riding, 21 (York C.B. 5); Worcester- 
shire, 16 (Dudley C.B. 5, Halesowen M.B. 5); Surrey, 15 (God- 
stone R.D. 6); Isle of Wight, 15 (rural district 9) ; Gloucester- 
shire, 15 (Bristol C.B. 7); Glamorganshire, 13 ; Essex, 12. 

In Scotland an increase of 45 was reported in the number of 
notifications of whooping-cough, and decreases were recorded 
for scarlet fever 19 and dysentery 7. The notifications of acute 
poliomyelitis were 5 more than in the preceding week. The 
largest- returns were Glasgow 17, Dundee 9, and Fife county 
4. The largest centres of dysentery were Glasgow 47, Edin- 
burgh 11, Dundee 7, Lanark county 5. Three cases of typhoid 
fever were notified in Glasgow. 

In Eire decreases occurred in the number of notifications of 
measles 23 and whooping-cough 15, and an increase for scarlet 
fever 15. The trend of scarlet fever and whooping-cough was 
mainly due to the experience of Dublin C.B. 


In Northern Ireland the number of notifications of measles 
increased by 18 and those of whooping-cough decreased by 16. 
Sixteen cases of acute poliomyelitis were notified, the largest 
number during the present outbreak. The returns for acute 
poliomyelitis were Belfast C.B. 5, Down county 5, Antrim 
county 4, and Armagh county 2. 


Returns for Week Ending August 19 ; 

The notifications of infectious diseases during the week in 

England and Wales included: scarlet fever 614, whooping- 

cough 3,939, diphtheria 31, measles 5,529, acuie pneumonia 

233, acute poliomyelitis 550, dysentery 141, paratyphoid fever 
9, typhoid fever 9. 


Medical News 


W.H.O. Appointment ° 

Dr. Pierre Dorolle has been appointed Deputy Director- 
General of the World Health Organization. Born in 1899, 
Dr. Dorolle completed his medical studies in Paris and Bordeaux 
and specialized in tropical medicine. He has had a wide experi- 
ence of the control of epidemic diseases in the East. 


Poland Withdraws from W.H.O. 

Poland has withdrawn from the World Health Organiza- 
tion. The nine other countries which have done so are 
Albania, Bulgaria, Byelorussia, China, Czechoslowakia, Hungary, 
Rumania, the Soviet Union, and the Ukraine. 


Price of Cortisone Reduced 

The price of cortisone has been reduced from $95 to $50 per 
gramme by the manufacturers, Messrs. Merck and Co. The 
initial price was $200 per gramme. 


Control of Smallpox 

In the light of experience during the outbreak of smallpox 
in the West of Scotland in the spring of this year the Minister 
of Health has reviewed the arrangements for co-operation 
between hospitals and medical officers of health in regard to the 
control of epidemic disease and for the protection of hospital 
staffs who are liable to be brought into contact with such 
disease. A circular from the Ministry to hospital boards and 
committees states that boards should now examine the existing 
arrangements for co-operation between hospitals and medical 
officers of health to ensure that they are comprehensive, fully 
worked out, and generally understood. There should be stand- 
ing arrangements to provide for the prompt transmission to the 
M.O.H. of the area, by channels which should be precisely 
defined in agreement with him, of information concerning any 
actual or suspected case of smallpox or other epidemic disease 
which may arise in or be admitted to the hospital. The M.O.H. 
should be consulted on preventive measures within the hospital 
to combat the spread of infection. The M.O.H. should send the 
hospital authorities information on the incidence of epidemic 
disease, since it may assist in early diagnosis. Nurses and other 
members of the hospital staffs who are liable to be exposed to 
risk of infection should be adequately protected against small- 
pox. Special arrangements should be made in those hospitals 
where the staff are specially at risk—e.g., in general, children’s, 
and infectious-diseases hospitals. Staff should be offered 
vaccination or revaccination at least once in every three years. 
If a case or contact of smallpox arrives at the hospital or is 
likely to be admitted, vaccination should immediately be offered 
to all staff and their vaccinal state should be carefully checked. 
No general rule can be laid down making vaccination com- 
pulsory or requiring its acceptance as a condition of employ- 
ment. In hospitals designated for the reception of smallpox 
cases special care must be taken to ensure that all members of 
the staff are adequately protected at all times. In offering 
vaccination to unvaccinated adolescents or adults the remote 
chance of complications should be explained. 
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MEDICAL NEWS 


Barrisa 


International Congress of Haematology 

On August 23 a dinner in honour of the International Con- 
gress of Haematology was held in the Guildhall, Cambridge. 
Delegates from all over the world were present. In proposing 
the toast to the Congress, Sir Lionel Whitby, the president, 
greeted in particular those who had come from distant parts, 
and said how grateful he was that so many representatives had 
come from North and from South America. One of the objects 
of the Congress was discussion on a friendly and personal level 
of the problems that interested them all. Here they had the 
opportunity of meeting face to face those whose writings they 
had read and perhaps criticized or admired. 

The size of the Congress (more than 400 sat down to dinner) 
bore witness to the world-wide interest in haematology. Sir 
Lionel ended by paying a tribute to those responsible for 
the organization of the Congress, especially the secretary, 
Dr. Martin Hynes. Spurning the microphone, Dr. Chevallier, 
president of the European Society—and perhaps the only pro- 
fessor of haegatology—responded eloquently to the toast, 
observing that The publication of Sir Lionel’s book had shown 
him that Cambridge was not merely a place where young men 
rowed for exercise. 


British Pharmacopoeia Commission 


Mr. T. C. Denston, F.R.I.C., has been appointed secretary 
to the British Pharmacopoeia Commission in succession to 
Dr. C. H. Hampshire, who will retire on October 4. 


Birmingham Medical Library 


Birmingham University Medical School has been offered a 
donation sufficient to provide a new medical library. Plans 
for the library and a lecture theatre to accommodate 600 people 
have already been approved at an estimated cost of £100,000. 
The anonymous donor has been associated with the medical 
school all his life. During the past 12 years the annual intake 
at the school has risen from 60 to 110 students, and the library 
and lecture theatre will ease the difficulties of accommodation 
which have arisen during that period. 


Prize for Investigation into Chest Disease 


-The American College of Chest Physicians offers a cash 
prize award of $250 for the best original contribution, prefer- 
ably by a young investigator, on chest disease. The prize is 
open to contestants of other countries as well as those residing 
in the United States. The paper must be submitted to the 
executive office of the college, from which full particulars may 
be obtained, at 500, North Dearborn Street, Chicago 10, Illinois, 
not later than April 1, 1951. 


Brussels Treaty Powers Health Committee 


The sixth session of the Health Committee of the Brussels 
Treaty Powers is to be held in St. Andrew’s House, Edinburgh, 
on September 7-9, under the chairmanship of Sir Andrew 
Davidson, chief medical officer of the Department of Health 
for Scotland. The committee was set up by the Governments 
of the Brussels Treaty countries—Belgium, France, Luxembourg, 
the Netherlands, and the United Kingdom—to consider the 
development on corresponding lines of health services in these 
countries. Some of the subjects to be considered at this session 
are the comparison of medical education, the exchange of 
medical and auxiliary medical personnel, the protection in war- 
time of the health of the civil population, and the standardiza- 
tion of blood transfusion apparatus. 


COMING EVENTS 


Digestive Tract 

A course on thé pathology of the digestive tract will be held 
at the Hospital de la Santa Cruz y San Pablo, Barcelona, 
from October 5 to December 16. Particulars may be obtained 
from the director, Dr. F. Gallart Monés, Escuela de Patologia 
Digestiva, Hospital de la Santa Cruz y San Pablo, Barcelona. 


Westminster Medical School 


The inaugural address of the Westminster Medical School 
will be delivered by Sir Cecil P. G. Wakeley, President of the 
Royal College of Surgeons of England, at Church House, Great 
Smith Street, London, S.W.1, on Monday, October 2, at 3 p.m. 


Film Congress 

The Fourth Congress of the International Scientific Film 
Association will be held in Florence on October 14 to 22. There 
will be a Festival of Scientific Films during the congress. A 
special committee of the British Scientific Film Association has 
been formed to recommend films for submission to this festival, 
and the committee would be glad to have information as soon as 
possible about recent films. Full details about films for sub- 
mission should be sent, including running time, gauge, date of 
production, brief synopsis, etc. Particulars may: be obtained 
from the Scientific Film Association, 4, Great Russell Street, 
London, W.C.1. 


Broncho-oesophagology 

A theoretical and practical course in broncho-oesophagology 
will be held in the Amphithéatre d’Anatomie des Hépitaux de 
Paris on October 19-28. The number participating is limited 
to 24. Particulars may be obtained before September 30 from 
Dr. Jean Braine, l’'AmphithéAtre d’Anatomie des Hépitaux, 17, 
Rue du Fer 4 Moulin, Paris, 5¢. 


Courses in Psychiatry 

A prospectus of training courses to be held in 1950-1 for 
psychiatrists, psychologists, and ancillary workers by the 
Tavistock Clinic may be obtained from the clinic at 2, 
Beaumont Street, London, W.1. 


SOCIETIES AND LECTURES 


A fee is charged or a ticket is required for attending lectures 
marked @. Application should be made first to the institution 


concerned. 
Monday 


CAMBRIDGE UNIVERSITY. —At Biochemical Laboratory, Cambridge, 
September 4, 3 p.m., “ Hormones and the Anterior Pituitary 
Gland,” by Dr. H. M. Evans (University of California). Free to 
all members of the University. 


Friday 
EDINBURGH POSTGRADUATE BOARD FOR MeEpicIneE.—At University 
New Buildings (Anatomy Lecture Theatre), Edinburgh, September 
30 “The Paralysis of Autonomic Ganglia,” by 
Dr. W. D. . Paton. 


BIRTHS, MARRIAGES, AND DEATHS 


BIRTHS 


Craib.—On August 20, 1950, at Devonshire Lodge, Eastbourne, to Ann 
(formerly Neely), wife of Dr. David Craib, a daughter. 

Darke.—On August 17, 1950, at Shearwood Road Nursing Home, Sheffield, 
to Margaret (formerly Wild), wife of Dr. Christopher Darke, a sister for 
Jonathan and Christopher—Elizabeth Margaret. 

Evershed.—On August 8, 1950, at the British Military Hospital, ay Kenya, 
to Elizabeth, wife of Squadron Leader T. A. Evershed, M.B., B.Chir., 
R.A.F., a daughter—Jennifer Margaret. 

Lund.—On July 5, 1950, to Dr. Elizabeth Lund, wife of Dr. Maxwell Lund, 
F.R.C.S.Ed.. of 65, Hosking Road, Pietermaritzburg, Natal, a son—Charles 
Robert. 

Peach.—On August 13, 1950, at Colchester, to Pauline (formerly Ward), wife 
of A. N. Hamilton Peach, F.R.C.S., a daughter—Caroline Hamilton. 


MARRIAGE 
Molloy—Millett.—On August 5, 1950, at Canterbury, John Molloy to Joan 
Millett, M.B., B.S. 
DEATHS 


Bates.—On August 15, 1950, John Vincent Bates, M.C., M.B., B.Ch., of West 
Malling, Kent. 

Dodd.—On August 17, 1950, at 222, Woodstock Road, Oxford, Frederick 
Henry Dodd, M.RC.S., L.R.C.P. 

Foreman.—On January 15, 1950, A... Foreman, M.R.C.S., L.R.C.P., of 
125, Macquarie Street, Sydney, Australia. 


Glover.—On August 12, 1950, a Brailsford House, near Derby, Norman 
Glover, B.M., B.Ch. 
Heard.—On August 16, 1950, at 7, Crossland or peatien. Richard Heard, 


C.1L.E., M.D., Major-General I.M.S., retired, aged 8 
Kerr.—On August 14, 1950, at the Royal West sd Hospital, Chichester, 
Arthur Edgar Kerr, M.B., B.Ch., of Tripp Hill House, Fittleworth, Sussex. 
Ranken.—On August 7, 1950, at Royal Infirmary, Sunderland, Margaret 
Ranken, M.B.. B.S., of St. George’s Square, Sunderland. 
—On August 19, 1950, at Ivy Court, Royston, Herts, George 
Henkell Drummond Robinson, M.D., F.R.C.P., aged 85. 


Cor 
whic 
Q 
a re 
risin 
serie 
and 
her 
On 
| uria 
and 
On 
the 
fell 
nint 
of 
witl 
ik pati 
Re and 
con 
by | 
the 
ther 
bets 
mye 
no 
muc 
afte 
ae 
the 
hav 
wil 
beli 
tior 
irrit 
redi 
. in 1 
A 
ing 
7 ten 
| 
# it g 
stag 
1 
Firs 
is f 
Vira 
at 1 


— vw 


SEPT. 2, 1950 


ANY QUESTIONS ? 


583 


Any Questions ? 


Correspondents should give their names and addresses (not for 
publication) and include all relevant details in their questions, 
which should be typed. We publish here a selection of those 
questions and answers which seem to be of general interest. 


Treatment of Smallpox 


Q.—{a) Has chloromycetin any effect on smallpox? During 
a recent epidemic in India I had a patient with a continued 
rising pyrexiq of six days’ duration; she was delirious and 
seriously ill. Thinking that she was suffering from enteric fever, 
and without waiting for blood reports, on the sixth day I gave 
her chloromycetin, 3 g. immediately and 0.25 g. two-hourly. 
On the seventh day she had large areas of purpura and haemat- 
uria. On the eighth day there was no increase in the purpura 
and a rash very like the smallpox prodromal rash appeared. 
On the ninth day the typical smallpox rash began to appear, and 
the chloromycetin was discontinued. Her temperature gradually 
fell from 104.4° F. (40.2° C.) on the sixth day to normal on the 
ninth day. The smallpox rash was confluent, the entire dorsum 
of each oj the hands and fingers and feet and toes being covered 
with one large vesicle. In spite of the severity of the disease, this 
patient showed no marked secondary rise of temperature. As 
soon as smallpox was diagnosed she was given sulphonamides 
and daily injections of liver extract, with the local application of 
concentrated solution of potassium permanganate. This case was 
by far the most serious that I treated in this epidemic, but with 
the exception of very mild cases was the only one in which 
there was no secondary rise in temperature. The only difference 
between the treatment of this case and the others was the chloro- 
mycetin. In spite of the severity of the rash she had practically 
no pitting—much less than the other cases—though there was 
much residual pigmentation of the skin, which now (six weeks 
after discharge from hospital) is gradually fading. I cannot 
help but feel that the chloromycetin had a marked effect on 
the outcome of this case. Is there any other evidence of its 
having a beneficial effect in the treatment of smallpox ? 

(b) I have recently been treating cases of confluent smallpox 
with intravenous injections of potassium permanganate. I 
believe that this treatment lessens the risk of septic complica- 
tions. It was noticed that the lesions remained dry, that 
irritation was diminished, and that the characteristic smell of 
confluent smallpox was hardly noticeable. Is the permanganate 
reduced by the haemoglobin in the blood and is there any risk 
in treating patients with an intravenous injection of 10 ml. of 
1/1,000 potassium permanganate daily for several days ? 


_ A.—As a background to the treatment of smallpox the follow- 
ing diagram may be of value. Like all rationalizations it may 
tend to over-simplify, but, so far as our present knowledge goes, 
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it gives a fair picture of what is happening during the different 
stages of the infection. 

The purpose of the diagram is really to make two points. 
First, the virus, which probably multiplies only intracellularly, 
is free in the blood stream—and therefore susceptible to anti- 
viral substances—at only two periods in the disease—namely, 
at the primary infection and again just before and during the 


_ expected in this form of tuberculosis ? 


injtial stages of the onset. During most of the incubation period 
and after the true rash has made its appearance the virus is 
probably to a large extent beyond the reach of therapeutic sub- 
stances by reason of its intracellular position. Secondly, the 
effect of virus damage to the cells of the skin is to encourage 
bacterial invasion with the formation of the characteristic 
pustules. Such a picture of the infection permits certain broad 
generalizations about treatment, which may be listed as follows: 

(i) Direct attack upon the virus (as is suggested in the use of 
potassium permanganate) is likely to be effective only if used 
either at the moment of initial infection—which is usually 
impossible to time accurately—or at the end of the incubation 
period when the virus is again released into the blood stream. 
The timing of the latter event would also present obvious 
difficulties. The use of some of the newer antibiotics, say 
“aureomycin” or chloramphenicol, at this stage might be 
worthy of trial, however, in view of the suggestion that they 
may have anti-viral properties. During the remaining period 
of the illness it is unlikely that any medicament at present 
known is capable of reaching and neutralizing the virus. 

(ii) Chemotherapy, however, has a place in the management 
of smallpox in inhibiting the secondary bacterial invasion which 
is a part of every attack. It should be appreciated that the 
character of such invasion varies from case to case, so that the 
substance to be used should be aimed at the organism. 
Sulphonamide will not always be effective, and penicillin may 
well fail because the responsible bacteria are insusceptible. 
Chloramphenicol and aureomycin, because of their wider range 
of action, will therefore suggest themselves. 

(iii) Despite the successful use of antibacterial chemotherapy, 
the patient with severe confluent smallpox may still die from 
the effects of virus damage and virus toxaemia. 

As to the questions themselves, the first raises the interest- 
ing point whether this case was in fact treated during 
the period of the secondary viraemia and should encourage 
further attempts to repeat the experiment. Of the value of 

‘ chloramphenico] in reducing the secondary infection there is 
no doubt, but in the confluent case the patient may die (even 
when the “pustules” have been rendered bacteriologically 
sterile) from the gravity of the virus toxaemia. In regard to 
the second question it seems unlikely that potassium perman- 
ganate could have any useful effect in the dosage suggested, and 
so far as virucidal properties are concerned its value would be 
subject to the conditions outlined above. 


Tuberculous Cervical Adenitis 


Q.—Is P.A.S. a suitable preparation for the treatment of 
tuberculous cervical adenitis? Would a clinical response be 
Would P.A.S. in 
combination with streptomycin be better? Is there any evi- 
dence that this type of treatment with P.A.S. alone, or 
combined with streptomycin, should be undertaken in this 
intractable disease ? 

A.—The treatment of cervical adenitis with P.A.S., with or 
without streptomycin, is still very much in the experimental 
stage. So far the results have not been encouraging. In view 
of the lymphatic character of the lesion it is hardly to be 
expected that the drugs in question would have much effect. 
The administration of streptomycin in these cases is a useful 
prophylactic measure before operative procedures, but it is 
doubtful if much benefit can be expected from its use as 
a routine treatment for this condition. 


Chronic Bact. coli Pyelitis 
Q.—How should one treat a chronic Bact. coli pyelitis? 
Would streptomycin or any other antibiotic be worth a trial? 


A.—Provided that pyelography has excluded any underlying 
lesion, this remains simply a problem of finding a drug to which 
this organism is sufficiently sensitive, and the help of the 
bacteriologist must first be enlisted for this purpose. Bact. 
coli, properly so-called, is usually sensitive to sulphonamides, 
but more so to some ‘than to others, and if tests show, for 
instance, that it is more sensitive to sulphathiazole than to other 
sulphonamides, and this drug has not yet been given, it might . 
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be tried with advantage. If the organism is sensitive to strepto- 
mycin, this offers the best chance of a rapid cure. Before this 
drug is administered the urine must be rendered consistently 
alkaline, as indicated by a test of the first morning specimen, 
and the administration of alkali should be continued throughout 
treatment. It may be necessary to prescribe as much as 2 g. 


by intramuscular injection, and in order to keep its concentra- 
tion in the urine continuously high it is advisable to give three 
daily doses, which should be of 0.5 g. each. Fluids should not 
be forced, but if anything restricted. This treatment is usually 
effective within three days or less. “ Aureomycin” is also an 
excellent urinary antiseptic, and one which might be considered 
in this type of case. 


Stilboestrol and Prostatic Enlargement 


Q.—A 78-year-old man suffering from prostatic enlargement 
had on several occasions passed urine containing a great deal 
of blood. On administering 1 mg. of stilboestrol t.d.s. the 
urine became free from blood after two days. The patient 
spent the next few weeks in an institution where he had no stilb- 
oestrol. Two days after returning home he complained of pain 
in the pubic region and inability to pass urine except for a 
few drops now and then. Pending admission to hospital, I 
ordered stilboestrol again, and the next morning was surprised 
to find the bladder—which had been up to the umbilicus— 
empty and the pain gone. If this is a malignant case can 
the improvement be attributed to stilboestrol? Can a good 
response to stilboestrol in any case of prostatic enlargement of 
unknown pathology be interpreted as an indication of malig- 
nancy, and does the converse hold good? What are the ill- 
effects of stilboestrol in-cases of benign prostatic enlargement ? 
Is mastitis one of them ? 


A.—The ups and downs of a patient suffering from enlarge- 
ment of the prostate are in any case so great that it is impor- 
tant to be very careful before attributing a temporary improve- 
ment to a remedy. Most surgeons would hesitate to attribute 
the sudden relief of this patient’s bladder distension to the 
stilboestrol, but at the same time the possibility of its being 
es so cannot be denied. Nothing has been stated about the feel 
te of the prostate per rectum, the existence of pain or not, and 
if whether there has been any loss of weight. If anything else 
suggests the possibility of malignancy it would be worth while 
continuing with the small doses of stilboestrol already given’ 
Should this lead to still further improvement in the symptoms, 
then it would not be unreasonable to suspect that there was a 
malignant focus. Clinically neither stilboestrol nor testo- 
sterone have been found to have any effect on the adeno- 
matous prostate. Stilboestrol may produce enlargement and 
soreness of the nipples, but not a general mastitis. 


Neurodermatitis of the Scalp . 


Q.—An elderly female patient has suffered from a neuro- 
dermatitis of the scalp for a number of years. Clinically there 
are several “ bald” areas where the hairs have broken off ; the 
hairs themselves are split, and the most distressing feature is 
the formation of a grey crystalline dust which sets up a most 
intense irritation. Only by constant brushing and combing 

2 can some degree of relief be obtained. Is there any line of 
a treatment likely to assist this condition ? 


A.—This circumscribed type of neurodermatitis is very 
persistent and difficult to relieve. It is described by the 
French as fausse teigne amiantacée. Fractional doses of x 
rays carefully administered, tar, as in the following ointment, 
and such sedatives as phenobarbitone are helpful. 


B Acid. salicyl. 

: - Pic. carb. prep. } 44 gr. 20 (1.3 g.) 
Ung. hydrarg. ammon. aquosum ad 1 oz. (28 g.) 
Ft. ung. 


. The underlying constitutional and psychological factors are 
: naturally of great importance in treatment. The apparent bald- 
ness and the broken and split hairs are the result of trauma. 

Constant brushing and combing, rubbing, and scratching 
_ aggravate and perpetuate the affection. 


sodium bicarbonate four times a day. Streptomycin is given — 


Wart-weed and Spurge for Warts 


Q.—What is the active ingredient in the white juice of the 
common wart-weed, or spurge, which is sometimes used 
successfully in the treatment of warts? 


A.—Wart-weed (chelidonium) and spurge (raphedbied are not 
synonymous. The juice of chelidonium is yellow rather than 
white—that of euphorbia is whiter. There are several refer- 
ences in the botanical literature to the destructive effect of both 
these juices on the vitality of warts, but there is no medical 


literature on this matter, and it is highly doubtful if they have . 


much effect. As no scientific work has been done on the subject 
it is sheer speculation to guess at the active ingredients, if indeed 
they are active. They are possibly euphorbone payee - an 
amorphous resin (C,,H,,0,), and—it may be—a crystalloid 
alcohol called euphorbol for which there is apparently no 


formula. 
Iodine, Thyroid, and Aspirin 

Q.—I have recently received samples of a preparation made 
up as follows: thyroid B.P. 4 gr. (32 mg.); iodum B.P. } er. 
(16 mg.); acid. acetylsalicyl. B.P. 4 gr. (0.25 g.). The powder 
is in gelatin non-keratinized capsules which smell strongly of 
iodine. Is it safe to give 4-gr. doses of metallic iodine? Is 
there any interaction between the iodine and the other 
ingredients ? 


A.—Chemical interaction between the components of the 
mixture is not likely to occur. After liberation from the capsule 
the metallic iodine will be converted to iodide in the intestine. 
In a dose of } gr. it will have no deleterious effect except on 
the occasional patient who is sensitive to iodides. The real 
objection to the preparation is that there seems to be little point 
in prescribing such a combination of drugs. The only indica- 
tion for such a dose of iodine is in the pre-operative treatment 
of thyrotoxicosis, when thyroid should not be used. Similarly, 
nothing is gained when treating cretinism or myxoedema with 
thyroid by giving iodine in addition. Finally, there is no evi- 
dence that the analgesic effect of acetylsalicylic acid is poten- 
tiated by thyroid or iodine. 


Nocturnal Cramps 


Q.—A man, aged 60, otherwise in good health, suffers from 
regular nightly spasm of the adductor muscles of both legs. 
He is awakened every night by these cramps and has to 
massage his legs. Mild sedatives have now lost their effect. 
What do you suggest ? 


A.—These nocturnal cramps can be most distressing and are 
a common cause of sleepless nights in the middle-aged and 
elderly The two drugs most effective in their relief are: 
quinine bihydrochloride gr. 10-15 (0.65-1.0 g.) or nicotinic 
acid 50 mg. on retiring. It is probably advisable to give a 
barbiturate as well when starting treatment. 


NOTES AND COMMENTS 


Methodist Missionary Society——The Medical Secretary of the 
Methodist Missionary Society (25, Marylebone Road, London, N.W.1) 
announces that the Methodist Missionary Hospital at Ilesha, Western 
Nigeria, is in urgent need of a locum for four to six months. He 
should have at least two years’ postgraduate experience. The society 
will be responsible for return air passage and for allowances at 
missionary rates, plus a small outfit allowance. Particulars may be 
obtained from the society. 
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